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PRIVATE STORMWATER FACILITY
MAINTENANCE AGREEMENT AND EASEMENT

This PRIVATE STORMWATER FACILITY MAINTENANCE AGREEMENT AND
EASEMENT (Agreement) is made by and between EL. PASO COUNTY by and through THE
BOARD OF COUNTY COMMISSIONERS OF EL PASO COUNTY, COLORADO (County)
and GORILLA CAPITAL CO SADDLEHORN RANCH, LLC (Developer) and
SADDLEHORN RANCH METROPOLITAN DISTRICT NO. 1 (Metro District), a quasi-
mumnicipal corporation and political subdivision of the State of Colorado. The above may
occasionally be referred to herein singularly as “Party” and collectively as “Parties.”

Recitals

A.  WHEREAS, the Metro District provides various municipal services to certain real
property in El Paso County, Colorado referred to as SADDLEHORN RANCH: and

B. WHEREAS, Developer is the owner of certain real estate (the Subject Property)
in El Paso County, Colorado, which Property is legally described in Exhibit A attached hereto
and incorporated herein by this reference; and

C. WHEREAS, Developer desires to plat and develop on the Subject Property a
Subdivision to be known as SADDLEHORN RANCH FILING NO. 1 (the Development); and

D. WHEREAS, the development of the Subject Property will materially increase the
volume and decrease the quality of stormwater runoff from the Property; therefore, it is in the
best interest of the public health, safety and welfare for the County to condition approval of this
Development on Developer’s promise to construct adequate stormwater control facilities
including permanent stormwater quality structural Best Management Practices (“BMPs™) for the
Development; and

E. WHEREAS, the El Paso County Land Development Code, as periodically
amended, requires the construction and maintenance of detention ponds and other drainage
facilitics adequate to maintain historic stormwater flow patterns, protect natural and man-made
drainage conveyances, and prevent property damage in connection with land development and
subdivisions, and further requires that developers enter into maintenance agreements and
easements with the County for such drainage facilities; and.

F. WHEREAS, the El Paso County Drainage Criteria Manual, Volume 2, as
amended by Appendix I of the El Paso County Engineering Criteria Manual (ECM), as ecach may
be periodically amended, promulgated pursuant to the County’s Colorado Discharge Permit -
System General Permit (MS4 Permit), which MS4 Permit requires that the County take measures
to protect the quality of stormwater from sediment and other contaminants, requires subdividers,
developers, landowners, and owners of facilities located in the County’s rights-of-way or
gasements to provide adequate permanent stormwater quality facilitics and BMPs with new
development or significant redevelopment and to enter into maintenance agreements and
easements with the County for such facilities and BMPs; and



Qa. WHEREAS, Section 2.9 of the El Paso County Drainage Criteria Manual,
Vohlime I provides for a developer’s promise to maintain a development’s drainage facilities in
the event the County does not assume such responsibility; and

H WHEREAS, Developer desires to construct for the Development drainage
conveyance facilities, detention basins, stormwater control measures, and/or permanent
stormwater quality BMPs (collectively, “Stonmwater Facilities”) as the means for providing
adequate drainage and stormwater minoff control and to meet the requirements of the County’s
MS4 Permit, and to operate, clean, maintain and repair such Stormwater Facilities; and

L WHEREAS, Developer desires to construct the Stormwater Facilities on property
as set forth on Exhibit B attached hereto and incorporated herein by this reference (the
Stormwater Facilities Area); and

kR WHEREAS, Developer shall be charged with the duty of constructing the
Stormwater Facilities and the Metro District shall be charged with the duties of operating,
maintaining and repairing the Stormwater Facilities and any appurtenant improvements on the
property described in Exhibit B; and

K. WHEREAS, the County, in order to protect the public health, safety and welfare,
desires the means to access, construct, maintain, and repair the Stormwater Facilities and to
recover its costs incurred in connection therewith in the event the Developer or District fails to
meet their obligations to do the same; and

L. WHEREAS, the County conditions approval of this Development on the
Developer’s promise to construct the Stormwater Facilities, and further conditions approval on
the Metro District’s promise to clean, maintain and repair the Stormwater Facilities, and on the
Metro District’s promise to reimburse the County in the event the burden falls upon the County
to construct, clean, maintain or repair the Stormwater Facilities serving this Development; and

M. WHEREAS, the County, in order to secure performance of the promises
contained herein, conditions approval of this Development upon Developer’s grant herein of a
perpetual Easement over the Stormwater Facilities Area as described in Exhibit B for the purpose
of allowing the Metro District access to construct, upgrade, clean, maintain and/or repair the
Stormwater Facilities, and allowing the County to periodically access and inspect the Stormwater
Facilities and, when necessary, to consiruct, clean, maintain or repair the Stormwater Facilities;
and

N. WHEREAS, Pursuant to Colorado Constitution, Article XIV, Section 18(2) and
Section 29-1-2063, Colorade Revised Stahates, governmental entities may cooperate and contract
with each other to provide any function, services, or facilities lawfully authorized to each.



Agreement

NOW, THEREFORE, in consideration of the mutual Promises contained herein, the
sufficiency of which are hereby acknowledged, the Parties agree as follows:

1. Incorporation of Recitals: The Parties incorporate the Recitals above into this
Agreement.

2. Covenants Running with the Land: Developer agrees that this entire Agreement
and the performance thereof shall become a covenant running with the land, which land is legally
described in Exhibit A attached hereto, and that this entire Agreement and the performance
thereof shall be binding upon itself and its successors and assigns.

3. Construction: Developer shall construct the following Stormwater Facilities on
the Stormwater Facilities Area described in Exhibit B: Stormwater Detention Basin | on portions
of Lots 12 and 13, Stormwater Detention Basin H on a portion of Lot 20, Stormwater Detention
Basin G on portions of Lots 37 and 38, and portions of Drainageway T-6 on portions of Tracts B
and C. Developer shall not commence construction of the Stormwater Facilities until the El Paso
County Planning and Community Development Department (PCD) has approved in writing the
plans and specifications for the Stormwater Facilities and this Agreement has been signed by all
Parties and returned to the PCD. Developer shall complete construction of the Stormwater
Facilities in substantial compliance with the County-approved plans and specifications for the
Stormwater Facilities and shall provide certification from a Colorado registered Professional
Engineer that the Stormwater Facilities were constructed in compliance with and provide the
volume and capacity required by such plans and specifications in accordance with ECM
requirements. Failure to meet these requirements shall be a material breach of this Agreement
and shall entitle the County to pursue any remedies available to it at law or in equity to enforce
the same. Construction of the Stormwater Facilities shall be substantially completed within one
(1) year (defined as 365 days), which one-year period will commence to run on the date the
Erosion and Stormwater Quality Control Permit (ESQCP) and associated Construction Permit
are issued. Rough grading of the permanent stormwater BMP facilities must be completed and
inspected by the PCD prior to commencing road construction, and water quality capture volume
(WQCV) outlet control structures must be substantially complete prior to paving roads or
parking areas.

In the event construction of the Stormwater Facilities is not substantially completed
within the one (1) year period, or if the Development is in violation of its ESQCP terms ang
conditions and Developer has not made an effort to remedy the violation in a reasonable amount
of time as detennined by the County, then the County may exercise its discretion to complete the
Stormwater Facilities and shall have the right to seek reimbursement from the Developer and its
respective successors and assigns for its actual costs and expenses incurred in the process of
completing construction.

4, Maintenance of Stormwater Facilities: The Developer and the Metro District
agree for themselves and their respective successors and assigns that they will regularly and
routinely inspect, clean and maintain the Stormwater Facilities in compliance with the County-



reviewed Operation and Maintenance Manual, attached hereto and incorporated herein by this
reference as Exhibit C, and otherwise keep the same in good repair, all at their own cost and
expense. No trees or shrubs that will impair the structural integrity of the Stormwater Facilitics
shall be planted or allowed to grow within or adjacent to the Stormwater Facilities.

The Developer and the Metro District agree and covenant, for themselves and their
respective successors and assigns, that they will maintain and properly manage the grasses and
other vegetation in the Stormwater Facility Areas in compliance with the “Routine Maintenance
Activities” specified in Exhibit D and other requirements or conditions of approval.

5. Creation of Fasements: Developer hereby grants the County and the Metro
District a non-exclusive perpetual easement upon and across the property described in Exhibit B.
The purpose of the easement is to allow the County and the Metro District to access, inspect,
clean, repair and maintain the Stormwater Facilities; however, the creation of the easement does
not expressly or implicitly impose on the County a duty to so inspect, clean, repair or maintain
the Stormwater Facilities or any appurtenant improvements.

6. ‘s Ri and Obligations: Any time the County determines, in the sole
exercise of its discretion, that the Stormwater Facilities have not been properly cleaned,
maintained, or otherwise kept in good repair, the County shall give reasonable notice of such to
the responsible Party and its successors and assigns. The notice shall provide a reasonable time
to correct the problems. Should the responsible Parties fail to comrect the specified problems, the
County may enter upon the properties described in Exhibit B to perform the needed work and
shall have the right to seek reimbursement from the responsible Parties for its actual costs and
expenses in performing the work. Notice shall be effective to the above by the County’s deposit
of the same into the regular United States mail, postage pre-paid. Notwithstanding the foregoing,
this Agreement does not expressly or implicitly impose on the County a duty to inspect,
construct, clean, repair or maintain the Stormwater Facilities.

7. Actual Costs and Expenses: The Developer and the Metro District agree and
covenant, for themselves and their successors and assigns, that they will reimburse the County
for its actual costs and expenses incurred in the process of completing construction of, cleaning,
maintaining, or repairing the Stormwater Facilities or vegetated areas pursuant to the provisions
of this Agreement.

The term “actual costs and expenses” as used in this Agreement shall be liberally
construed in favor of the County, and shall inchude, but shall not be limited to, labor costs, tools
and equipment costs, supply costs, engineering and design costs, and cosis o contract with
specialized professionals or consultants, including but not limited to wetlands scientists,
regardless of whether the County uses its own personnel, tools, equipment and supplies, etc. to
perform the work. In the event the County initiates any litigation or engages the services of legal
counsel in order to enforce the provisions arising herein, the County shall be entitled to its
damages and costs, including reasonable attorney’s fees, regardless of whether the County
contracts with outside legal counsel or utilizes in-house legal counsel for the same.



8. Contingencies of Land Use/Land Disturbance Approval: Developer’s and the
Metro District’s execution of this Agreement is a condition of subdivision, land use, or land

disturbance approval. Additional conditions of this Agreement include, but are not limited to,
the following:

a. Conveyance of Tracts B and C from Developer to the Metro District (which will
include a reservation of easement in favor of the County for purposes of
accessing, inspecting, cleaning, maintaining, and repairing the Stormwater
Facilities), and recording of the Deed for the same; and

b. [Reserved]

The County shall have the right, in the sole exercise of its discretion, to approve or
disapprove any documentation submitted to it under the conditions of this Paragraph, including
but not limited to, any separate agreement or amendment, if applicable, identifying any specific
maintenance responsibilities not addressed herein. The County’s rejection of any decumentation
submitted hereunder shall mean that the appropriate condition of this Agreement has not been
fulfilled.

9. Ag;ﬂment Momtored bx El Paso County Planmng and Community Development
Departmg : ¥orks: Any and all actions and
dec1510ns to bc made hereunder by the County shall be made by the Executive Director of the El
Paso County Planning and Community Development Department and/or the Executive Director
of the Fl Paso County Department of Public Works. Accordingly, any and all documents,
submissions, plan approvals, inspections, etc. shall be submitted to and shall be made by the
Executive Director of the Planning and Community Development Department and/or the
Executive Director of the El Paso County Department of Public Works.

10.  Indemnpification and Hold Harmless: Developer and the Metro District agree, for
themselves, their successors and assigns, that they will indemnify, defend, and hold the County

harmless from any and all loss, costs, damage, injury, liability, claim, lien, demand, action and
causes of action whatsoever, whether at law or in equity, arising from or related to their
intentional or negligent acts, errors or omissions or that of their agents, officers, servants,
employees, invitees and licensees in the construction, operation, inspection, cleaning (including
analyzing and disposing of any solid or hazardous wastes as defined by State and/or Federal
environmental laws and regulations), maintenance, and repair of the Stormwater Facilities and
such obligation arising under this Paragraph shall be joint and several. Nothing in this Paragraph
shall be deemed to waive or otherwise limit the defense available to the County pursuant to the
Colorade Governmental Immunity Act, Sections 24-10-101, et seq. C.R.S., or as otherwise
provided by law.

11.  Severability: In the event any Court of competent jurisdiction declares any part of
this Agreement to be unenforceable, such declaration shall not affect the enforceability of the
remaining parts of this Agreement.

12.  Third Parties: This Agreement does not and shall not be deemed to confer upon or
grant to any third party any right to claim damages or to bring any Iawsuit, action or other



proceeding against the County, the Developer, the Metro District, or their respective successors
and assigns, because of any breach hereof or because of any terms, covenants, agreements or
conditions contained herein.

13,  Solid Waste or Hazardous Materials: Should any refuse from the Stormwater
Facilitics be suspected or identified as solid waste or petroleum products, hazardous substances
or hazardous materials (collectively referred to herein as “hazardous materials™), the Developer
and the Metro District shall take all necessary and proper steps to characterize the solid waste or
hazardous materials and properly dispose of it in accordance with applicable State and/or Federal
environmental laws and regulations, including, but not limited to, the following: Solid Wastes
Disposal Sites and Facilities Acts, §§ 30-20-100.5 — 30-20-119, CR.S., Colorado Regulations
Pertaining to Solid Waste Disposal Sites and Facilities, 6 C.C.R. 1007-2, et seq., Solid Waste
Disposal Act, 42 U.S.C. §§ 6901-6992k; and Federal Solid Waste Regulations 40 CFR Ch. 1. The
County shall not be responsible or liable for identifying, characterizing, cleaning up, or disposing
of such solid waste or hazardous materials. Notwithstanding the previous sentence, should any
refuse cleaned up and disposed of by the County be determined to be solid waste or hazardous
materials, the Developer and the Metro District, but not the County, shall be responsible and
liable as the owner, generator, and/or transporter of said solid waste or hazardous materials.

14.  Applicable Law and Venue: The laws, rules, and regulations of the State of

Colorado and El Paso County shall be applicable in the enforcement, interpretation, and
execution of this Agreement, except that Federal law may be applicable regarding solid waste or
hazardous materials. Venue shall be in the El Paso County District Court.

15.  Limitation on Developer’s Obligation Liability: The obligation and liability
of the Developer hereunder shall only continue until such time as the Final Plat as described in
the third paragraph (Paragraph C) of the Recitals set forth above is recorded (if applicable) and
the Developer completes the construction of the Stormwater Facilities and transfers all applicable
maintenance and operation responsibilities to the Metro District. By execution of this agreement,
the Metro District agrees to accept all responsibilities and to perform all duties assigned to it,
including those of the Developer, as specified herein, upon transfer of maintenance
responsibilities for the Stormwater Facilities from Developer to the Metro District.

[Remainder of page intentionaily left blank]



IN WITNESS WHEREQF, the Parties affix thelr signatures below.

Executedthis _{ < day of g -} , 2021, by:

CAPI CH

By: iz/— W
The foregoing instrument was acknowledped before me this {)  day of _ P |
2021, by John Helmick as President of GORILLA CAPI RN ;

Witness my hand and ofﬁcin\sca!.

\ ZoV 24

My commission expires;

Public dﬁﬁ' s th'd.q

Bxecuted this_ (O day of W\M ,2021, by:

REBEKAH ol
Nounv PUIUC
STATE OF COLORA

DO
NOTARY 1D 201840053285

Attest: : " My Commission Expires 02-01-2022
By: M )

Michael Bramlett, Treasurer

The foregoing instrument was acknowledged before me this (_9% day of __f%_,

2021, by Bilt Guman as President of SADDLEHORN RANCH METROPQLITAN DISTRICT

Witness my hand and official seal.

My commission expires: & - { N &O&ﬂ

— : QLML\J/\

0-2Q sa.xdxg vospuwey Ay

585500?3!0! i
GAVNOIOS 10 éﬁ‘? " Notary Public
8N4 ANYLC E



Executed this | ‘1 # day of Mz‘{*?’ . 202 {, by:

BOARD OF COUNTY COMMISSIONERS
OF EL PAWJNT . CRADO
By: - /

Craig Dassey:gxecuﬁve Direcod
Planning and Community ment Departraent
0 L.DC

Authorized Signatory pursirar

The foregoing instrument was acknowledged before me this [ ﬁ day of
“h \ 20&_, by _{ ran » Executive Director, Planning and
Commu#y Eevelopmem Departime

Witness my hand and official seal.

My commission expites: 1 l 22024

Notary Public

Approved as to Content and Form:

K Lot : -“",
Hor & di égc’
Assistant County Aftorney




EXHIBIT A
Subject Property
SADDLEHORN RANCH Filing No. 1

A PARCEL OF LAND LOCATED IN THE SCUTH HALF OF SECTION 3 AND THE NORTH HALF OF THE NORTH HALF OF SECTON 10, TOWNSHIP 13
SOUTH, RANGE §4 WEST OF THE &TH P.M., COUNTY OF EL PASQ, STATE OF COLORADO, BEING MORE PARTICULARLY DESCRIEED AS FOLLOWS:

BEGINNAMG AT THE SOUTHWEST CORMNER OF SECTION 3, TOWNSHIP 13 SOUTH, RANGE 64 WEST OF THE ETH PRINCIPAL MERIDIAN;
THENCE ON THE WEST UNE OF OF SMID SECTION 3, NOGZ2'28™W A DISTANGE OF 1987.A7 FEET:

THENCE DEPARTING SAID WEST LINE, THE FOLLOWING TWENTY-TWOD (22} COURSES:

1. NB9'27'32°E A DISTANCE OF 72.00 FEET;

2, SEB03ZZ'E A DISTANCE OF 227.53 FEET;

L

S530B'37E A DISTANCE OF 74.78 FEET;

S3224'M"E A DISTANCE OF 240,57 FEET,

S24M0°A0°E A DISTANCE OF 207.55 FEET;

SIFSC1T'E A DISTANCE OF 610.36 FEET:

NEX4E'26"E A DISTANCE OF 1002.65 FEET:

N4Z'34'07°E A DISTANCE OF 80.00 FEET, TO THE POINT OF A NDN-TANGENT CURVE:

B o@oNos o s

O THE ARC OF A CURYE TO THE RIGHT WHOSE CENTER BEARS S42°34°07"W, HAVING A RADIUS OF 1850.00 FEET, A CENTRAL AMGLE OF
O540°02™ AND AN ARC LENGTH OF 1515 FEET, TO A POINT OF NON—TANGENT;

10, NZ3I0'E A DISTANCE OF 422,77 FEET:

1. SS6°30'41°E A DISTANCE OF 3501 FEET;

12, S442577'E A DISTANCE OF 280.03 FEET;

13. S2610'45"E A DISTANCE OF 266.32 FEET;

4. S216'04"E A DISTAKCE OF 3543.82 FEET;

15, BIE91M467E A DISTANCE OF 261.95 FEET;

15, SI1B1'46™E A DISTANCE DF 2357.34 FEET:

7. THENCE SO5SB'S8"E A DISTANCE OF 349.19 FEET;
16, THENCE SO0'00'00"E A DISTAMCE OF 964,76 FEET:
19. THENCE NB2'33°03"E A DISTANCE OF 197.98 FEET:
20, NBS34'03E A DISTANCE DF 197.98 FIET, TO A POINT OF GURVE;

. 0N THE ARC OF A CURVE TO. THE LEFT, HAVING & RADWUS OF 170.00 FEET, A CENTRAL ANGLE OF 19°02°48° AND AN ARC LENGTH OF
56,51 FEET, TO A POINT OF NOM-TANGENT;

‘22, S49°37'00°W A DISTANCE OF 565.0{ FEET, TO A POINT DN THE SOUTH LINE OF THE NORTH HALF OF THE NORTHEAST QUARTER OF
SECTION 10, TOWNSHIP 13 50UTH, RANGE 64 WEST OF THE 6TH PRINCIPAL MERIDIAN;

THENCE ON SAID SOUTH LIME. SBAT4'0Y™W A DISTANCE .OF 900,39 FEET, TO THE SOUTHWEST CORNER OF THE HORTH HALF OF THE
NORTHEAST QUARTER OF SAID SECTRNM 10;

THENCE O THE SCUTH UME OF THE NORTH HALF OF THE NORTHWEST QUARTER OF SAID SECTION 10, 589°34°07™W A DISTANCE OF 264273
FEET, TO A FOINT CN THE WEST LUINE OF THE NORTH HALF OF THE WORTHWEST QUARTER OF SAID SECTION 1%

THENCE ON SAID WEST LINE, NOOUSS4"E A DISTANCE OF 131%.14 FEET, TO THE POINT DF BEGINNING;
COMTAIRING & CALCULATED AREA OF 7785314 SCUARE FEET OR 177906 ACRES.



EXHIBITB
Stormwater Facilities Areas
Tract B, Tract C, and the portions of Lots 12, 13, 20, 37, and 38 shown as drainage
easements as indicated on the Saddlehorn Ranch Filing No. 1 Final Plat
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SADDLEHORN RANCH - FILING 1

PERMANENT BMP APPLICABILITY MAP
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EXHIBIT C
Permanent BMP inspections, Operations and Maintenance {O&M)
(78 pages)

Private Detention Bagin / Stormwater Quality EMP Maintenance Agreemant — Page 12 of 18



Stormwater Managerhant Facility
Operation and Maintenance (O&M) Plan
Template
for:

Saddiehomn Ranch
Located at:

Southeast Comer of the Intersection of
Judge Orr Road and Curtis Road

Prepared for:
Brady Willlams
ROI Property Group, LLC
2495 Rigdon Strest
Nap, CA
84558
(707) 365-6891

Prepared by:

Mike Bramiett; 5475 Tach Canter Drive, Colorado Springs, CO 80919
BB/26/20

2.2010



Stormwater Management Facllity
inspection and Maintenance {(I&M} Plan

Table of Contants

V. Access and Easements
V. Safety
V1. Filseld Inspection Equipment
VIL. |nspectin ter Management Facilit
A Inspection Procedures
B. Inspection Report
C. Varification of Inspection and Form Submittal
Vill. Maintalning Sto r Ma nt Facliil
A. Maintanance Categories
B. Maintenance Parsonnel
C. Maintenance Fomns
Appendices

Appendix A - Malntenance Agreement(e}

Appendix B - Description of Siormwater Management Facilities

Appendix C - Standard Operation Procedures (SOP) for Extended Detention
Basins; Grass Buffers and Grass Swales

Appendix D - Inspection Form(s)

Appendix E - Maintenance Formis)

Appendix F- Stormwater Facilities Map; Facility plan and detail sheels

8.2010
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Stormwater Management Facllity
Ingpection and Malntenance (J&M} Plan

Compllance with Stormwater Fa in R m

Al proparty owners are responsible for ensuring stormwater facilities installed
on their property are propetly maintained and function as designed.
Saddlshom Ranch Metro District may elect to assign many of the
management and malntenance functions described in this plan to a third
party. Saddlehorn Ranch Metre District is aware of their responstbllities
regarding stormwater facility maintenance. Maintenance agreement(s)
associated with this property are provided In Appendix A.

i i nce — Annual Reporti

Requirements for the inspection and maintenance of stormwater facllities, as
well as reporting requirements are included in this Stormwater Management
Facility Ingpection and Maintenance (I&M) Plan.

Verification that the Stormwater facliities have been properly nspected
and maintalned; submittal of the required Inspection and Maintenance
Forms and Inspector qualifications shall be provided to the Owners
Representative, and to El Paso County upon request.

Coples of the Inspection and Maintenance forms for each of the stormwater
facilities are located in Appendix D and E. A standard annual reporting form
is provided in Appendix F. Each form shall be reviewed and submitted by

the property cwner or property manager to:

El Paso County
Depariment of Public Works - Stormwater
3275 Akers Drive
Colorado Springs, CO 80922

The most effective way to maintaln your water quallty facllity is to prevent the
pollutants from entering the fadility in the first place. Common poliutants
in¢lude sediment, trash & debris, chemicals, dog wastes, runoff from stored
materials, licit discharges into the storm drainage system and many others.
Saddlehom Ranch Metro District's maintenance program includes measures
to address these potential contaminants. Depending on the storm water
quality faciities installed on the slte the maintenancs program includes:

s Ensure th ar di i cf hazardous wastos and mlcals

82010



Vi.

- Cos5 lardy and di athes ings propety.

» Be aware of autcmobiles leaking fiuide. Use absorberts such as cat litter
t rippings — di dy.

+» Re-veqetate disturbed and bare areas aintaln veqgetative stabilizg
« Clean out the upstream components of the storm drainage systemn,
inciuding inlets, s lis.

. S0re ms

Saddlehom Ranch Metro District shaltl prepare a drawing showing all
stormwater management facilities located on the site Including designated
access locations as well as a required easements. Refer to the Stormwatear
Facilities Map located in Appendix G for access and easement locations.

Safety

Keep safety conslderations at the forefront of inspection pracedures at all
times. Likely hazards should be anticipated and avolded. Saddlehomn Ranch
Metro District personnel should never enter a confined space (outlet
structure, manhole, etc) withcut proper training or equipment. A confined
space should never be entered without at léast one additional person present
and without using appropriate personal protection equipment.

if a toxic or flammable substance is discovered, leave the immediate area
and call 911.

Vettical drops and fall hazards may be encountered In areas located within
and around the facllity. Saddiehom Ranch Metro District shall avold walking
on top of retaining walls or other structures that have a significant vertical
drop. If a vertical drop I8 identified that is greater than 48" in height, make the
appropriate note/comment on the maintenance Inspection form.

Iif any hazard is found within the facliity area that poses an immediate
threat to public safety, call 911.

Fleid Inapection Equli nt

Saddiehom Ranch Metro District’s ingpectors shall have the appropriate
equipment to take to the field. This is to ensure the safety of the inspector
and allow the inspections to be performed as efficiently as possible. Below is
& list of the equipment that may be necessary o perform the Inspections of all
Stormwater Management Facllities.

» Protective clothing and boots.
s Safety equipment {vest, hard hat, confined space entry equipment).
+» Communication equipment,

a201a



» Inspection and Maintenance Plan for the site including stormwater
management facility location maps.

» Cliphoard,

« Stormwater Facility Maintenance Inspection Forms {See Appendix D).
+ Manhole Lid Remover

» Shovel

Some of the ltems identifled above need not be carried by the inspector
{manhole lid remover, shovel, and confined space entry equipment).
However, this equipment should be available in the vehicle driven to the site.

Inspecting Stormwater Management Facilltles

The quality of stormwater entering the waters of the state relies heavily on the
proper operation and maintenance of permanent best management practices.
Stermwater management faciities shall be perodically inspected to ensure
they function as designed. The inspection will determine the appropriate
maintenance required for the facility. ’

A. Inspection Procedures

All stormwater management facilities shall be inspected by a quallfled
individual at a minimum of once per year. See the Clfy of Colorado
Springs/El Paso County Drainage Criteria Manual for general guidelines for
an inspector. Inspections wil follow the inspection guidance found in the
SOP for the specific type of facliity. {(Appendix C of this plan}.

B. Inspeciion Report

Saddlehom Ranch Metro District's personnel or inspector conducting the
Inspection activities shall complete the appropriate inspection report for the
specific facility. Inspection reports are located In Appendix D.

The Tollowing information explains how to fill out the Inspection Forms:

Gengral Information

This section identifles the facility location, person conducting the
inspection, the daie and time the facility was inspected, and approximate
days since the last rainfall. Property classification is identified as single-
family residential, multi-family residential, commercial, or other.

The reason for the ihspection is also identified on the form depending on
the nature of the Inspection. All facilities shall be inspected on an annual
basis at a minimum. In addition, all facilities shall be inspected after a
significant precipitation svent to ensure the facllity is draining
appropriately and to [dentify any damage that occumred as a result of the
increased runoff.
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Inspection Sco

For each inspection item, a score must be given to identify the urgency of
required malntenance. The scoring is as follows:

{ = No deficiencies identified.

1= Monitor — Although maintenance may not be required at this time,
a potential problem exists that will most likely need to be
addressed in the future. This can include items like minor erosion,
concrete cracks/spalling, or minor sediment accumulatien. This
item should be revisited at the next ingpection.

2 = Routine Maintenance Required — Some inspection items can be
addressed through the routine maintenance program {See SOP in
appendix C). This can Include items like vegetation management
or debrig/trash removal.

3 = Immediate Repair Necessary — This item needs immediate
attention because fallure Is Imminent or has aready occurred.
Thig could include Rems such as structural fallure of a feature
(outtet works, forebay, etc), significant erosion, or significant
sediment accumulation. This score should be given to an Hem
that can significantly affect the function of the facility.

N/A This is checked by an ltem that may not ex|st in a faciity. Not all
facilties have all of the features identified on the form (forebay,
micro-pool, etc.).

Additional explanations to inspection items, and observatlons about the
facllity not covered by the form, are recorded in this section.

Overall Facility Rating

An overall rating must be given for each facility inspected. The overall
fadility rating should correspond with the highest score {0, 1, 2, 3) given to
any feature on the ingpection form.

C. Verification of inspection and Form Submittal

The Stormwater Management Facility Inspection Form provides a record of
Ingpection of the faclity. Inspection Forms for each facility type are provided
in Appendix D. Verffication of the inspection of the stormwater facilities, the
facllity Inspection form(s), and Inspector Qualifications shall be provided to
the Owners Representative, and to El Paso County if requested. The
varification and the inspection form{s) shall be reviewed and submitted by
Saddiehom Ranch Metro District or his property manager.
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Vil

Refer to Section Il of this Plan regarding the annual reporting of inspections.
Maintaining § r Man n{ Facliitl

Stormwater management faciiities shall be properly maintalned to ensure
they operate cormectly and provide the water quality treatment for which they
were designed. Routine maintenance performed on a frequently scheduled
basis, can help avoid more costly rehabiliative maintenance that results
when facilities are not adequately maintained.

Stormwater management facility maintenance programs are separated Into
three broad categories of work. These categorias are based largely on the
Urban Drainage and Flocd Control District's Maintenance Program for
reglonal dralnage facilities. The categories are separated based upon the
magnitude and type of the maintenance activities performed. A description of
each category follows:

Boutine Work

The majority of this work consists of scheduled mowings and trash and
debris pickups for stormwater management facllifies during the growing
season. This includes items such as the removal of debris/material that
may be clogging the outlet structure well screens and trash racks. It also
includes activities such as weed control, mosquite treatment, and algae
treatmeni. These actlviies normally will be performed numenous times
during the year. These items can be completed without any prior
cormespondence with El Paso County; however, completed Inspection and
maintenance forms shall be submitted to El Paso County for each
inspection and maintenance activity with the annual report.

Restoration Work

This work consists of a variety of isolated or smallscale maintenance and
work nesded to address opetational problems. Most of this work can be
completed by a small crew, with minor tools, and small equipment. The
Saddlehom Ranch Metro District shall correspond with El Paso County
and submit completed maintenance forms to the owner's representative &
E! Paso County, if requested, for each maintenance activity.

Rehabilltation Work

This work consists of large-scale maintenance and major Improvements

needed to address failures within the stormwater management facilliles.

This work requires congultation with El Pago County and may require an

engineering design with construction plans to be prepared for raview and
approval. This work may also require more specialized maintenance
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equipment, surveying, construction permits or assistanca through private
contractors and consultants. i these items are needed the Saddlshom
Ranch Metro District shall cormespond with El Paso County and submit
completed malntenance forms to El Paso County for each maintenance
activity.

B. Mainmtenance Personnel

Saddlehom Ranch Metro District's maintenance personnel shall be qualified

to properly maintain stormwater management facilities. Inadequately trained

personnel can cause additional problems resulting in additional maintenance
- costs.

€. Maintenance Forms

The Stormwater Management Facility Maintenance Form provides a record of
maintenance activities. Maintenance Forms for each facility type are
provided in Appendix E. Maintenance Forms shall be completed by the
Saddlehom Ranch Metro District's contractor completing the required
maintenance items. The form shall then be reviewed by the Saddlehom
Ranch Metro District or an authorized agent of the property owner and
submitted to El Paso County, when requested.

Refer to Section Il of this Plan regarding the annual reporting of inspections
and maintenance activities performed,
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APPENDIX A

Stormwater Maintenance Agreement
Template
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APPENDIX B

General Location and Description of
Stormwater Management Facilities
Example
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Appendix B

General Location and Description of
Stormwater Management Facilties

A. General Site Description
The site is comprised of rural 2.5 acre minimum lots. The site is lbcated at the
southeast comer of Judge Orr Road and Curtis Road. The 172 acre site consisis
of 65 2.5 acre rural lots.

B. General Stormwater Management Description
All stormwater is conveyed via roadslde swales and conventional relnforced
concrete pipe (RCP) to one of three detention basins that provide detention and
water quality treatment. Developed runoff is released at or below historic rates.

C. Stormwater Facilities Site Plan
Inspection or maintenance personnel may utllize the Stormwater Facilities Map
located in Appendix G for locating the stormwater faciiities within this
development.

D. On-Shte Stormwater Management Facllitles

Volume Reduction Facliltles
Residentia! Site utllizes Level | MDCIA = All irnpervious surfaces are routed

through grass lined swales.
Storage Facilities (Detention)

Detention for the site Is provided in three full spectrum water quality and
detention ponds. See the Facliities Map located In Appendix G for location of
pohds,

a ity Facllifles
Water quality is provided in the three full spectrum ponds.
Source Control M It

Residential Site does not include any nonstructural BMPs.
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APPENDIX C

Standard Operating Procedures
For:
Extended Detention Basins (EDBs)

Grass Buffers and Grass Swales (GB-GS)
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Extended Detention Basins
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Standard Operation Procedures
for

Inspection and Maintenance

Extended Detention Basins
(EDBs)

September 2010
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EDB-1 BACKGROUND

Extended Detention Basing (EDBs) are ohe of the most common types of Stormwater
Management Facilities utilized within the Front Range of Colorado. An EDB is &
sedimentation basin designed to “extend” the runoff detention time, but to drain
completely dry sometime after stormwater runoff ends. The EDB's drain time for the
water quality portion of the facility is typically 40 hours. The basins are considered to be
“dry” because the majority of the basin is designed not to have a significant permanent
pool of water remaining between runoff events.

EDBs are an adaptation of a detention basin used for flood confrol, with the primary
differance is the addition of forebays, micro-pools and a slow release outlet design.
Forebays are shallow concrete “pans® located at the inflow point to the basin and are
provided to facilltate sediment removal within a contained area prior to releasing into the
pond. These forebays collect and briefly hold stormwater runoff resulting in a process
called sedimentation, dropping sediment out of the stormrwater. The stormwater is then
routed from the forebay into the concrete trickke channel and upper basin, the large
grassy portion of the basin. The EDB uses a much smaller outlet that extends the
emptying time of the more frequently occurring runoff events to fadilitate pollutant
removal. An EDB should have a small micro-pool just upstream of the outlet. This
micro-pool is designed to hold a small amount of water to keep sediment and floatables
from blocking the outlet orifices.

EDB-2 INSPECTING EXTENDED DETENTION BASINS (EDBs)
EDB-2.1 Access and Easements

Inspection or maintenance personnel may utilize the stormwater facility map located
in Appendix G containing the location{s) of the access points and maintenance
easements of the EDB(s) within this development.

EDB-2.2 Stormwater mnagément Facilities Locations

Inspection or maintenance personnel may utilize the stormwater facility map located
in Appendix G containing the location(s) of the EDB(s) within this development.

EDB-2.3 Extended Detention Basin (EDB) Features

EDBs have a number of features that are designed to serve a particular function.
Many times the proper function of one feature depends on another. For example, if
a forebay is not propery maintained, it could negatively affect the performance of a
feature downstream (trickde channel, micro-pool, etc.). Therefore, it is critical that
each feature of the EDB is properly inspected and maintained to ensure the overall
facility functions as it was intended. Below is a list and description of the most
common features within an EDB and the corresponding maintenance inspection
items that can be anticipated:
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Table EDB-1
Typical Inspection & Maintenance Requirements Matrix

EDB Features | Sediment | Mowing/ | Trash & | Erosion | Overgrown | Standing | Structure
Removal Wead Debris Vegetation Water Repalr
control | Removal Removal | (mosqultof
algas
control}
Inflow Points X X
(outfalls)
Forebay X X X
Low-flow X X X X X
channal
Bottom Stage X X X X X X
Micropool X X X X X
Qutlet Works X X - X
Emeargency X X X X
Spillway
Upper Stage X X
Embankmant X X X

EDB-2.3.1 Inflow Points

Inflow Points or Qutfalls into EDBs are the point source of the stormwater
discharge into the facility. An inflow point is commonly a storm sewer pipe
with a flared end section that discharges into the EDB. In some instances, an
inflow point could be a drainage channel or ditch that flows into the facility.

An energy dissipater {riprap or hard armor protection) is typically immediately
downstream of the discharge point into the EDB to protect from erosion. In
some cases, the storm sewer outfall can have a tos-wall or cut-off wall
immediately below the structure fo prevent undercutting of the outfall from
erosion.

The typical maintenance items found with inflow points are as follows:

a. Riprap Displaced - Many times, because the repeated impactforce of
water, the riprap can shift and settle. if any portion of the riprap apron
appears to have settlad, soil is present between the riprap, or the riprap
has shifted, maintenance may be required to ensure future erosion is
prevented. Depending on the nature of the maintenance the use of heavy
equipment and proper bedding material may be required to repair the
riprap. See Section EDB-3.5 - EDB-3.8.

b. Erosion Present/Outfall Undercut ~ In some situations, the energy
dissipater may not have been sized, constructed, or maintained
appropriately and erosion has occurred. Any erosion within the vicinity of
the inflow point will require maintenance to prevent damage to the
structure(s} and sediment fransport within the facility. If there is any
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question to whether the original design is inadequate, a qualified engineer
should review the situation to avoid chronic maintenance repairs ifitis a
design issue.

¢. Sediment Accumulation — Bacause of the turbulence in the water
created by the energy dissipater, sediment often deposits immediately
downstream of the inflow point. To prevent a loss in hydraulic
performance of the upstream infrastructure, sediment that accumulates in
this area must be removed in a timely manner.

d. Structural Damage — Structural damage can occur at anytime during the
life of the facility. Typically, for an inflow, the structural damage occurs to
the pipe flared end saction (concrete or steel). Structural damage can
lead to additional operating problems with the facility, including loss of
hydraulic performance.

e. Woody Growth/Weeds Present — Undesirable vegetation can grow in
and around the inflow area to an EDB that can significantly affect the
performance of the drainage facilities discharging into the facility. This
type of vegetation includes trees (typically cottonwoods) and dense areas
of shrubs {willows). If woody vegetation is not routinely mowed/removed,
the growth can cause debris/sediment to accumulate, resulting in
blockage of the discharge. Also, free roots can cause damage to the
structural components of the inflow. Routine maintenance is essential for
trees {removing a small tree/sapling is much cheaper and “quieter” than a
mature tree). In addition, noxious weeds growing in the facility can result
in the loss of desirable native vegetation and impact adjacent open
spacesfland.

EDB-2.3.2 Forebay

A forebay is a solid surface (pad), typically constructed of concrete,
immediately downstream of the inflow point. The forebay Is designed to
capture larger particles and trash to prevent them from entering the main
portion of the EDB. The solid surface is designed to facilitate mechanical
sediment removal (skid steer). The forebay typically includes a small
diameter discharge pipe or v-notch weir on the downstream end and
designed to drain the farebay in a specified period of ime to promote
sedimentation. The forebays vary in size and depth depending on the design
and site constraints.

The typical maintenance items found with forebays are as follows:

a. Sediment/Debris Accumulation — Because this feature of the EDB is
designed to provide the initial sedimentation, debris and sediment
frequently accumulate in this area. If the sediment and debris is not
removed from the forebay on a regular basis, it can significantly affect the
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function of other features within the EDB. Routine sediment removal from
the forebay can significantly reduce the need for dredging of the main
portion of the EDB using specialized equipment (long reach excavators).
Routine removal of sediment from the forebay can substantlally decrease
the long-term sediment removal costs of an EDB.

b. Concrete Cracking/Failing — The forebay is primarily constructed of
concrete, which cracks, spalls, and settles. Damage to the forebay can
result in deceased performance and impact maintenance efforts.

¢. Drain Pipe/Weir Clogged — Many times the drainpipe or weir can be
clogged with debris, and prevent the forebay from draining properly. If
standing water is present in the forebay {(and there is not a base flow), the
forebay is most likely not draining properly. This can result in a decrease
in performance and create potential nuisances with stagnant water
{mosquitoes).

d. Weir/Drain Pipe Damaged — Routine maintenance activities, vandalism,
or age may cause the weir or drain pipe in the forebay 10 become
damaged. Weirs are typically constructed of concrete, which cracks and
spalls. The drainpipe is typically smaller in diameter and constructed with
plastic, which can fracture.

EDE-2.3.3 Trgkle Channel (Low-Flow)

The trickle channel conveys stormwater from the forebay to the micro-pool of
the EDB. The trickle ¢channel is typically made of concrete. However, grass
lined (riprap sides protecied} is also common and can provide for an
additional means of water quality within the EDB. The trickle channel is
typically 6-8 inches in depth and can vary in width.

The typical maintenance lfems found with trickle channels are as follows:

a. Sediment/Debris Accumuiation — Trickle channels are typically
designed with a relatively flat slope that can promote sedimentation and
the collection of debris. Also, if a trickle channel is grass lined it can
accumulate sediment and debris at a much quicker rate. Routine removal
of accumulated sediment and debris is essential in preventing flows from
circumventing the frickle channel and affecting the dry storage portion of
the pond.

b. Concrefe/Riprap Damage — Concrete can crack, spall, and settle and
must be repaired to ensure proper function of the trickle channel. Riprap
can also shift over time and must be replaced/repaired as necessary.
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¢. Woody Growth/Weeds Present — Because of the constant moisture in
the area surrounding the trickle channel, woody growth
(cottonwoods/willows) can become a problem. Trees and dense shrub
type vegetation can affect the capacity of the trickle channel and can allow
fiows to circumvent the feature,

d. Erosion Outside of Channel — In larger precipitation events, the trickle
channel capacity will likely be exceeded. This can result in erosion
immediately adjacent to the trickle channel and must be repaired to
prevent further damage to the structural components of the EDB.

EDB-2.3.4 Bottom Stage

The bottom stage is at least 1.0 to 2.0 feet deaper than the upper stage and is
located in front of the outlet works structure. The bottom stage Is designed to
store the smaller runoff events, assists in keeping the majority of the basin
bottom dry resuilting in easier maintenance operations, and enhances the
facllities pollutant removal capabllities. This area of the EDB may develop
wetland vegetation.

The typical maintenance items found with the botlom stage are as foliows:

a. Sediment/Debris Accumulation — The bottom stage can frequently
accumulate sediment and debris. This material must be removed to
maintain pond volume and proper funclion of the outlet structure.

b. Woody Growth/Weeds Present - Because of the constant moisture in
the soil surrounding the micro-pool, woody growth {cottonwoods/willows)
can create operationat problems for the EDB. If woody vegetation is not
routinely mowed/removed, the growth can cause debris/sediment to
accumulate outside of the micro-pool (see EDB 2.3.5), which can cause
problems with other EDB features. Also, tree roots can cause damage to
the structural companents of the outlet works. Routine management is
essential for trees (removing a small tree/sapling is much cheaper and
“quieter” than a mature tree),

¢. Bank Erosion — The bottom stage is usually a couple feet deeper than
the other areas of the ponds. Erosion can be caused by water dropping
into the bottom stage if adequate protection/armmor is not present. Erosion
in this area must be mitigated to prevent sediment transport and other
EDB feature damage.

d. Mosquitoes/Algae Treatment — Nulsance created by stagnant water can
rasult from improper maintenance/treatment of the bottom stage.
Mosqulto larvae can be laid by adult mosquitoes within the permanent
pool. Also, aquatic vegetation that grows in shallow pools of water can
decompose causing foul odors, Chemical/mechanical treatment of the
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bottormn stage may be necessary to reduce these impacts to adjacent
homeowners.

e. Petroleum/Chemical Sheen — Many indicators of illicit discharges into
the storm sewer systems will be present in the bottom stage area of the
EDB. These indicators can include sheens, odors, discolored soil, and
dead vegetation. If it is suspected that an illicit discharge has occurred,
contact the supervisor immediately. Proper removal/mitigation of
contaminated soils and water in the EDB is necessary to minimize any
environmental impacts downstream.

EDB-2.3.5 Micro-poot

The micro-pool is a concrete or grouted boulder walled structure directly In
front of the outlet works. At a minimum, the micro-pool is 2.5 feet deep and is
designed to hold water. The micro-pool is critical in the proper function of the
EDB; it allows suspended sediment to be deposited at the bottom of the
micro-pool and prevents these sediments from being deposited in front of the
outlet works causing dogging of the cutlet stnicture, which results in marshy
areas within the top and bottom stages.

The typical maintenance items found with micro-pools are as follows:

a. Sediment/Debris Accurnulation — The micra-poot can frequently
accumulate sediment and debris. This material must be removed to
malintain the micre pool volume, depth, and proper function of the outlet
structurs.

b. Woody Growth/Weeds Present - Because of the constant moisture in
the soil surrounding the micro-pool, woody growth (cottonwoods/willows)
can create operaiional problems for the EDB. If woody vegetation is not
routinely mowed/removed, the growth can cause debris/sediment to
accumulate outside of the micro-pool, which can cause problems with
other EDE features. Also, tree roots ¢an cause damage to the structural
components of the outlet works. Routine management is essential for
trees (removing a small treefsapling is much cheaper and “quieter” than a
mature tree).

¢. Mosquitoes/Algae Treatment — Nuisance created by stagnant water can
result from improper maintenanceftreatment of the micro-pool. Mosquito
larvae can be laid by adult mosquitoes within the permanent pool. If
mosquitoes are breseding within the micro-pool this may also be an
indication there is significant sediment build-up that is reducing the depth
of the micro-pool. Also, aquatic vegetation that grows in shallow pools of
water can decompose causing foul odors. Chemical/mechanical
treatment of the micro-pool may be necessary to reduce these impacts to
adjacent homeowners.

8.2X010



d. Petroleum/Chemical Sheen — Many indicators of illicit discharges into
the storm sewer systems will be present in the micro-pool area of the
EDB. These indicators can include sheens, odors, discolored soil, and
dead vegetation. If it is suspected that an illicit discharge has accurred,
contact the supervisor immediately. Proper removal/mitigation of
contaminated scils and water in the EDB is necessary to minimize any
environmental impacts downstream.

EDB-2.3.6 Qutlet Works

The outlet works is the feature that drains the EDB in specified quantities and
pericds of time. The outlet works is typically constructed of reinforced
concrete into the embankment of the EDB. The concrete structure typically
has steel orifice plates anchored/embedded into it to control stormwater
release rates. The larger openings (flood control) on the outlet structure
typically have trash racks over them to prevent clogging. The water quality
orifice plate (smaller diameter holes) wilt typically have a well screen covering
it to prevent smaller materials from clogging it. The outlet structure is the
single most important feature in the EDB operation. Proper inspection and
maintenance of the outiet works is essential in ensuring the long-term
operation of the EDB.

The typical maintenance items found with the outlet works are as follows:

a. Trash Rack/Well Screen Clogged - Floatable matenrial entering the EDB
will most likely make its way 1o the outlet structure. This material is
trapped against the trash racks and well screens on the outlet structure
{which is why they are there}. This material must be removed on a routine
basis to ensure the ocullet structure drains in the specified design period.

b. Structural Damage - The outlet structure is primarily constructed of
concrete, which can crack, spall, and settle. The steel trash racks and
well screens are also susceptible to damage.

¢. Orifice Plate Missing/Not Secure — Many times residents, property
owners, or maintenance personnel will remove or loosen orifice plates if
they believe the pond is not draining propery. Any modification to the
orifice plate(s} will significantly affect the designed discharge rates for
water quality and/or flood control. Modification of the orifice plates is not
allowed without approval from El Paso County Public Works Daepartment,
Engineering Control Division.

d. Manhole Access — Accass to the outlet structure is necessary to
properly inspect and maintain the facility. If access is difficult or not
availabls to inspect the structure, chances are it will be difficult to maintain
as well. '
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0. Woody Growth/Weeads Present - Because of the constant meisture in
the soil surrounding the outlet works, woody growth {cottonwoods/willows)
¢an create operational problems for the EDB. If woody vegetation is not
routinely mowed/remaved, the growth can cause debris/sediment to
accumulate around the outlet works, which can cause problems with other
EDB featurss. Also, tree roots can cause damage to the structural
components of the outlet works. Routine management is essential for
trees (removing a small tree/sapling is much cheaper and “quieter” than a
mature tree).

EDB-2.3.7 Emergency Splliway

An emergency spillway is typical of all EDBs and designed to serve as the
overflow in the event the volume of the pond is exceaded. The eamergency
spiftway is typically armored with riprap (or other hard armor) and is
sometimes buried with soil. The emergency spillway is typically a weir (notch)
in the pond embankment. Proper function of the emergency spillway is
essential to ensure flooding does not affect adjacent properties.

The typical maintenance items found with emergency spilways are as
folfows:

a. Riprap Dispiaced - As mentioned before, the emergency spillway is
typically armored with riprap to provide erosion protection. Over the life of
an EDB, the riprap may shift or dislodge due fo flow. Depending on the
nature of the maintenance the use of heavy equipment and proper
bedding material may be required to repair the riprap. See Section EDB-
3.5-EDB-3.8.

b. Erosion Present — Atthough the spillway is typically armored,
stormwater flowing through the spillway can cause erosion damage.
Erosion must be repaired to ensure the integrity of the basin embankment,
and proper function of the spillway.,

¢. Woody Growth/Weeds Present — Management of woody vegetation is
essential in the proper long-term function of the spiliway. Larger frees or
dense shrubs can capture larger debris entering the EDB and reduce the
capacity of the spillway.

d. Obstruction Debris — The spillway must be cleared of any obstruction
{man-made or natural) to ensure the proper design capacity.

EDB-2.3.8 Lpper Stage {Drv Storage)

The upper stage of the EDB provides the 'ma}ority of the water gquality flood
detention volume. This area of the EDB is higher than the bottom stage and
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typically stays dry, except during storm events. The upper stage is the largest
feature/area of the basin. Sometimes, the upper stage can be utilized for
park space and other uses in larger EDBs. With proper maintenance of the
bottom stage, micro-pool, and forebay(s), the upper stage should not
experience much sedimentation; however, bottom elevations should be
monitored to ensure adequate volume.

The typical mainfenance items found with upper stages are as follows:

a. Vegetation Sparse — The upper basin is the most visible part of the
EDB, and therefore aesthetice is imporlant. Adequate and properly
maintained vegetation can greatly increase the overall appearance and
acceptance of the EDB by the public. In addition, vegetation can reduce
the potential for erosion and subsequent sediment transport to the other
areas of the pond.

b. Woody Growth/Undesirable Vegetation — Although some trees and
woody vegetation may be acceptable in the upper basin, some thinning of
cottonwoods and willows may be necessary. Remember, the basin will
have o be dredged to ensure volume, and large trees and shrubs will be
difficult to protect during that operation.

¢. Standing Water/Boggy Areas — Standing water or boggy areas in the
upper stage is typically a sign that some other feature in the pond is not
functioning properly. Routine maintenance {mowing, trash removal, eic)
can be extremely difficult for the upper stage if the ground is saturated. If
this inspection tem is checked, make sure you have identified the root
cause of the problem.

d. Sediment Accumulation: — Although other features within the EDB are
designed to captura sediment, the upper storage area will collect sediment
over time. Excessive amounts of sedimentation will result in a loss of
storage volume. It may be more difficult to determine if this area has
accumuiated sediment without conducting a field survey.

Below is a list of indicators:

1. Ground adjacent to the trickle channel appears to be several inches
higher than the concretefriprap trickle channel.
Standing water or boggy areas in upper stage
Uneven grades or mounds
Bottorn Stage, Micro-pool, or Forebay has excessive amounts of
sediment

bl ol

e. Erosion (banks and botiom) — The bottom grades of the dry storage
area are typically flat enough that erosion should not occur. However,
inadequate vegetative cover may result in erosion of the upper stage.
Erosion that occurs in the upper stage can result in increased
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dredging/maintanance of the bottom stage/micro-pool.

f. Trash/Debris — Trash and debris can accumulate in the upper area after
large events, or from illegal dumping. Over time, this material can
accumulate and clog the EDB outlet works.

g. Maintenance Access — Most EDBs typically have a gravel/concrete
maintenance access path to either the upper stage or forebay. This
access path should be inspected 10 ensure the surface is still drivable,
Some of the smaller EDBs may not have malntenance access paths;
however, the inspector should verify that access is available from adjacent

properties.
EDB-2.3.9 Miscellancous

There are a variety of inspection/maintenance issues that may not be
attributed to a single feature within the EDB. This category on the inspection
form is for maintenance items that are commonly found in the EDB, but may
not be attributed to an individual feature.

a. Encroachment in Easement Araa — Private lotsfproperty can sometimes
be located very close to the EDBs, aven though they are required to be
located in tracts with drainage easements. Property owners may not
place landscaping, trash, fencing, or other items within the easement area
that may adversely affect maintenance or the operation of the facility.

b. GraffitiVandalism — Damage to the EDB infrastructure can be caused
by vandals. If criminal mischief is evident, the inspector should forward
this information to the El Paso County Police Department.

¢. Public Hazards — Public hazards include items such as vertical drops of
greater than 4-fest, containers of unknown/suspicious substances,
exposed metaljagged concrete on structures. If any hazard is found
within the facility area that poses an Immediate threat to public
safety, call 911 ImmedIlately!

d. Burrowing Animals/Pests — Prairie dogs and other burrowing rodents
may cause damage to the EDB features and negatively affect the
vegetation within the EDB.

e. Other — Any miscellaneous inspection/maintenance items not contained
on the form should be eniered here.
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EDB-2.4 Inspection Forms

EDB Inspection forms are located in Appendix D. Inspection forms shall be
completed by the person(s) conducting the inspection acfivities. Each form shall be
reviewed and submitted by the property owner or property manager to El Paso
County per the requirements of the Inspection and Maintenance Plan. These
inspection forms shall be kept indefinitely and made available to El Paso County
upon request

EDB-3 MAINTAINING EXTENDED DETENTION BASINS (EDBS)
EDB-3.1 Malntenance Personnel

Maintenance personnel must be qualified to properly mainfain EDBs. Inadequately
trained personnel can cause additional problems resulting in additional maintenance
costs. '

EDB-3.2 Equipment

It is imperative the appropriate equipment and tools are taken to the field with the
operations crew. The types of aquipment/tools will vary depending on the task at
hand. Below is a basic list of tools, equipment, and material{s) that may be
necessary to perform maintenance on an EDB:

1.) Loppers/Tree Trimming Tools
2.) Mowing Tractors
3.)  Trimmers (extra string)

4.)) Shovels

5.) Rakes

6.)  All Surface Vehicle {ASVs)
7.)  Skid Steer

8.) BackHoe

9.) Track Hos/Long Reach Excavator
10.) Durmp Truck

11.} Jet-Vac Machine

12.) Engineers Level {laser)

13.} Riprap (Minimum - Type M, or as shown on the approved civil
plans)
14.) Filter Fabric

15.}) Eroslon Control Blanket(s)
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16.} Seed Mix {See seed mix in the Rules and Regulations Regarding
Stormwater (Quality) Discharge for Construction Activifies, Std Det.
SM, Seeding & Mulching)

17.) llicit Discharge Cleanup Kits

18.) Trash Bags

19.) Tools (wrenches, screw drivers, hammers, etc)

20.) Chain Saw

21.) Confined Space Entry Equipment

22.) Approved Stormwater Facility Inspection and Maintenance Plan

Some of the items identified above may not be needed for every maintenance
operation. However, this equipment should be available to the maintenance
operations crews should the need arise.

EDB-3.3 Safety

Vertical drops may be encountered in areas jocated within and around the facility.
Avoid walking on top of retaining walls or other structures having a significant
veriical drop. If a vertical drop within the EDB is ideniified as greater than 48" in
height, make the appropriate notefcomment on the maintenance inspection form.

EDB-3.4 Maintenance Forms

The EDB Maintenance Form provides a recond of each maintenance operation
performed by maintenance confractors. The EBD Maintenance Form shall be filled
outin the field after the completion of the maintenance operation. Each form shall
be reviewed and submitied by the property owner or property manager to El Paso
County per the requirements of the Inspection and Maintenance Plan. The EDB
Maintenance form is located in Appendix E.

EDB-3.5 Malntenance Categorlies and Actlvitles

A typical EDB Maintenance Program will consist of three broad categories of work.
Within each category of work, a varisty of maintenance activities can be performed
on an EDB. A maintenance activity can be specific to each feature within the EDB,
or general to the overall facility. This section of the SOP explains each of the
categories and briefly describes the typical maintenance acfivities for an EDB.

A variety of maintenance activities are typical of EDBs. The maintenance activities
range in magnitude from routine trash pickup to the reconstruction of drainage
infrastructure. Below is a description of each maintenance activity, the ohjectives,
and frequency of actions:
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EDB-3.6 Routine Maintenance Actlvities

The majority of this work consists of regularly scheduled mowing and trash and
debris pickups for stormwater management facilities during the growing season.
This includes items such as the removai of debris/material that may be clogging the
outlet structure well screens and trash racks. It also includes aclivities such as weed
control, mosquito treatment, and algae treatment. These activities normally will be
performed numerous times during the year. These items can be completed without
any prior correspondence with El Paso County; however, completed inspection and
maintenance forms shall be submitted to E! Pasoc County for each inspsction and
maintenance activity in accordance with the Inspection and Maintenance Plan.

The Maintenance Activities are summarized below, and further descrbed in the
following sections.

TABLE - EDB-2
Summary of Routine Maintenance Actlvitles
. . Minimum
Maintenance Activity Freq Look for: Maintenance Action
Mowing Twice annually | Excessiva grass Mow grass to a height of 4" to
haight/assthetics 8"
Twice annually | Trash & debris in Remove and dispose of trash
Trash/Debris Remaval EDB | and debris
| As needed - Clogged cutiet Remova and dispose of
' after significant | structure; ponding debrisftrash/sediment to allow
Outiet Works Clsaning | rain events — water outlet to function properly
twice annually
min,
Minlmum twice | Noxlous woeds; Traat wf hetblcide or hand
Waeed control annually Unwarnted pull; Consult the local weed
vegetation speclalist
As nesdad Standing Treat w/ EPA approved
Mosgquito Treatment water/mosquito chemicals
hablitat
As nesdad Standing watet/ Treat wf EPA approved
Algan Treatment ﬂ growth/green | chemicals

EDB-3.6.1 Mowing

Occasional mowing is necessary to limit unwanted vegetation and 10 improve
the overall appearance of the EDB. Native vegetation should be mowed to a
height of 4-to-6 inches tall. Grass dippings should be collected and disposed

of properly.

Frequency — Routine - Minimum of twice annually or depending on aesthetics.
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EDB-3.6.2 Tragh/Debris Removal

Trash and debris must be removed from the entire EDB area to minimize
outlet clogging and to improve aesthetics. This activity must be performed
prior to mowing operations,

Frequency —~ Routine — Prior to mowing operations and minimum of twice
annually and should be done after significant storm events.

EDB-3.6.3 Outlet Works Cleaning

Debris and other materials can clog the outlet work’s well screen, orifice
plate(s) and trash rack. This activity must be performed anytime other
maintenance activities are conducted to ensure proper operation.

Frequency - Routine — After significant rainfall event or concurrently with other
maintenance activities.

EDB-3.6.4 Weed Contro|

Noxious weeds and other unwanted vegetation must be treated as needed
throughout the EDB. This activity can be performed either through
mechanical means {mowing/pulling) or with herbicide. Consultation with the
local Weed Inspector is highly recommended prigr to the use of an herbicide.
All herbicide applications should be applied In accordance with the
manufacturer's recommendations.

Frequency — Routine — As needed based on inspections.

EDB-3.6.5 Mosquito/Algae Treatment

Treatment of psrmanent pools is necessary to control mosquitoes and
undesirable aquatic vegetation that can create nuisances. Only EPA
approved chemicals/materials ¢can be used in areas that are warranted.

Fraquency — As needed,
EDB- 3.7 Minor Maintenance Activities

This work consists of a variety of isolated or small-scale maintenance or operational
problems. Most of this work can be completed by a small crew, tools, and small
equipment. These items require prior correspondence with El Paso County Water
Staff and require completed inspection and maintenance forms to be submitted to the
&l Paso County Water Staff for each inspection and maintenance activity.
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Table - EDB-3
Summary of Minor Malntenance Activitles

Maintenance Activity F":::m Look for: Maintenance Action
As nesdad; Sediment build-up, Reamove and dlapose of
Sedimant Removal* typically every | decrease in pond sediment
: ' 1 -2 yaars voluma
As needed, Rilis/gullles forming Repair eroded areas
Erosion Repair basad upon on side slopeas, trickle | Revegetalo; adkdress
inspection channel, other ateas | source of erosion
As needed, Large trees/wood Remove vegetation;
Vngnhﬂ::i::ir:muhu based upon vegetation In lower restore grade and
9 inspection chamber of pond surface
As needed, Sediment build-up Clean drains; Jat Vac if
Drain Claaning/Jst Vac | based upon /non dralning system | needed
inspection
*Usually from the forebay, trickle channel, andfor micro-pool
EDB-3.7.1 Sediment Removal

Sediment removal is necessary to maintain the original design volume of the
EDB and to ensure proper function of the infrastructure. Regular sediment
removal {minor) from the forebay, inflow(s), and trickle channel ¢an
significantly reduce the frequency of major sediment removal activities
{dredging) in the upper and lower stages. The minor sediment removal
activities can typically be addressed with shovels and smaller equipment.

Stormwater sediments removed from EDBs do not meet the criteria of
‘hazardous waste”. However, these sediments are contaminated with a wide
array of organi¢ and inorganic pollutants and handling must be done with
care. Sediments from permanent pools must be carefully removed to
minimize turbidity, further sedimentation, or other adverse water quality
impacts. Sediments should be transported by motor vehicle only after they
are dewatered. All sediments must be taken to a landfil for proper disposal.
Prompt and thorough cleanup is important should a spill oceur during
transportation.

Frequency — Nonroutine — As necessary based upon inspections. Sediment
removal in the forebay, trickle channel, and micro-pool may be necessary as

frequently as every 1-2 years.
EDB-3.7.2 Erosion Repair

The repair of eroded areas is necessary to ensure the proper function of the
EDB, minimize sediment transport, and to reduce potential impacts to other
features. Eroslon can vary in magnitude from minor repairs to trickle
channels, enargy dissipaters, and rilling to major gullies in the embankments
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and spillways. The repair of eroded areas may require the use of excavators,
earthmoving equipment, riprap, concrete, erosion contro! blankets, and turf
reinforcement mats. Major erosion repair to the pond embankments,
spillways, and adjacent to structures will require consultation with El Paso
County Stormwater and Engineering Staff,

Frequency — Nonroutine — As necessary based upon inspections.

EDB-3.7.3 Vegetation Removal/Tree Thinning

Dense stands of woody vegetation (willows, shrubs, etc} or trees can create
maintenance problems for the infrastructure within an EDB. Tree roots can
damage structures and invade pipes/channels thereby blocking flows. Also,
trees growing in the upper and lower stages of the EDB will most likely have
to be removed when sediment/dredging operations occur. A small tree is
easier to remove than a large tree, therefore, regular removalithinning is
imperative. All trees and woody vegetation that is growing in the bottom of
the EDB or near structures {inflows, trickie channels, outlet works, emergency
spillways, etc) should be removed. Any trees or woody vegetation in the EDB
should be limited to the upper portions of the pond banks.

Frequency — Nonroutine — As necessary based upon inspections,
EDB-3.7.4 Clearing Drains/Jet-Vac

An EDB contains many structures, openings, and pipes that can be frequently
clogged with debris. Thase blockages can result in a decrease of hydraulic
capacity and create standing water in areas outside of the micro-pool. Many
times the blockage to this infrastructure can be difficult to access and/or
dean. Spedalized equipment {jet-vac machines} may be necessary to clear
debris from these difficult areas.

Frequency — Nonroutine — As necessary based upon inspections.
EDB-3.8 Major Maintenance Activities

This work consists of larger maintenance/operational problems and faitures within the
stormwater management facilities. All of this work requires consuitation with El Paso
County to ensure the proper maintenance is performed. This work requires E! Paso
County Stormwater Staff review the original design before approval of the proposed
maintenance. A ESQCP permit shall be required for all major malntenance
actlvities. This work may also require more specialized maintenance equipment,
design/details, submittal of plans to El Paso County for review and approval, surveying,
or assistance through private contractors and consultants.
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Table — EDB-4
Summary of Major Maintenance Activities

Maintenance Activity me"n':y Look for: Maintenance Action
As neaded — based | Large quantitles of Ramove and disposa of
Malor Sodlmaft | upon scheduled | sediment; reduced | sediment. Repar
inspactions pond capacity vagetation as needed
As neaded —basad | Savere eroslon Rspair sroslon — find
upon echeduted Including gullies, causse of problem and
Major Erosion Repair | inspections axcassive soil address to avoid futura
displacement, areas | ercsion
of setdement, holas
As nosted —basad | Deteroratlon and/or | Structurat repalr to
upon scheduled damage to structural | restore the structure to
Structural Repalr inspections compoenents — broken | its original design
concrete, damaged
plpes, outiet works

EDB-3.8.1 Major Sediment Removal

Major sediment removal consists of removal of large quantities of sediment or
removal of sediment from vegetated areas. Care shall be given when
removing large quantiiles of sediment and sediment deposited in vegetated
areas., Large quantities of sadiment need to be carefully removed, transported
and disposed of. Vegetated areas need special care to ensure design
volumes and grades are preserved.

Major sediment removal activities will require larger and more specialized
equipment. The major sediment activities will also require surveying with an
engineer’s level, and consultation with El Paso County Stormwater and
Engineering Staff to ensure design volumes/grades are achieved. Pond
volume recertification will be required in accordance with El Paso County's
drainage criteria manual.

Frequency — Nonroutine — Repair as needed based upon inspections.

EDB-3.8.2 Major Erosion Repair

Major erosion repair consists of filling and revegetating areas of severe
erosion. Determining the cause of the erosion as well as comrecting the
condition that caused the erosion should also be part of the erosion repair.
Care should be given to ensure design grades and volumes are
preserved. Any condition/repair affecting design grades or pond volumes
requires consultation with El Paso County Stormwater and Engineering
Staff.
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Frequency — Nonroutine — Repair as needed based upon inspections.
EDB-3.8.3 Structural Repair

An EDB includes a variety of structures that can deteriorate or be damaged
during the course of use and routine maintenance. These structures are
constructed of steel and concrete that can degrade or be damaged and may
need to be repaired or re-constructed from time to time. These structures
include items like outlet works, trickle channels, forebays, inflows and other
features. In-house operations staff can perform some of the minor structural
repalrs Major repairs to structures may require input from a structural
engineer and specialized contractors. Consultation with El Paso County and
Engineering Staff shall take place prior to all structural repairs.

Freguency — Nonroutine — Repair as needed based upon inspections.

8.2010



APPENDIX C-2

Grass Buffers and Grass Swales
Including Channels

82010



Standard Operation Procedures
- for
Inspection and Maintenance

Grass Buffers and Grass Swales
(GB-GS)

September 2010

9.2010



Table of Contents

GB-GS-1 BACKGROUND ..........ccoveececerrrreecresassarsens i sissensenssissmsssessessansasssianena iss 3
GB-GS-2 INSPECTING GRASS BUFFERS AND SWALES ({GB-GS) .......c.cciaemmenane 3
GB-GS-2.1 Access and EasementS..........ccimrmimrmrssrmesmssessmenessssnssmss snesmesnsn snas 3
GB-GS-2.2 Stormwater Management Facilities LOCAtions ... erecninnisnninnensniae 3
GB-GS-2.3 Grass Buffer - Grass Swale (GB-GS) Features....c..ciumrrmrerensnrsnesseneas 3
GB-GS-2.3.1 Grass Swale Bottom and Side Slopes; Grass Buffer Strips.......... 4
GB-GS-2.3.2 Inflow POIMIS ... s ercmcece v e e sse e e s e s e e s 5
GB-GS8-2.3.3 UNdordrain SYstoM. i crcissrrerismaremsisnarersnmsrsmonssisnsinssssnsansrssnas 5
GB-GS-2.34 Grade Control Level SPraader...........cavmcimressrrisnsmesansrnssanses 6
GB-GS-2.3.5 IMigation ....ccucusrasmenmmmmemamminenim ionisismeiisnmmrens e bestemse sees 6
CB-GS-2.3.6 MiSCOlANGOUS.....covvvrermmrmresiosiossenetnorssisssersrsbntesasesssramsness sessmasmsses 7
GB-GB-2.4 InSpection FOMIS .ottt en s sssimsmsssmeessmessessmasmssess snms 7

GB-GS-3 MAINTAINING GRASS BUFFERS & GRASS SWALES (GB-GS)........... 7

GB-GS-3.1 Maintenance Parsonnel...........cccvcircicisnncss s sssssssss s s ssmssssnen 7
GB-GS-3.2 EQUIPMENL ... e emrs e cn s s s s senssmm e e s mmseapam s snaes prmsnmsns s 8
GB-GS-3.3 Maintenance FOMMS.......ccccimicnsmnsrcsmsenseni s s s ssasessssonsssonnsisssesenien 8
GB-GS-3.4 Maintenance Categories and ACtivities........ccvvrerncrnsrimmssssnesssimsvesanns 8
GB-GS-3.5 Routine Maintenance ACtIVIIES .....iriieeciiiinecmirtecssemeemessemserseenenas 9
GB-GS-3.5.1 Trash/Debris ROMOVAL.......c.cccovarimaririsiinesmsisnssnimemrisessrereessmiees 2
GB-GS=3.5.2 MOWING cioieriismaniinmimamenimmiiiotisiitemistmsnsessmasntanssmssnnsessns semsansnos 10
GB-GS-3.5.3 IMMQAHON ... oo e cecrmncrn secrrcnanrensensssbremssnsrasstatasssenessssnors phmsranons 10
GB-GS-3.5.4 Wead Control ..o e tessssmssssmescas semsesans 10
GB-GS-3.5.5 Mosquito Treatment .........ccereremercereniossane rsiarsrsssssmsssorsssossasess 11
GB-GS-3.5.6 Level Spreader (Grass Buffer only) ......ccccoeoeceevesecee e s 11
GB-GS-3.5.7 ROdoNt DAMAGE ....ccccivciicrcivesienmsneresiminesisnnstasssenssssinosssirasasons 11
GB-GS8-3.6 Minor Maintenance Activiies.........ccveecer e icceeee e e e 11
GB-GS8-3.6.1 Sediment RemMOVAl ..o ceicicrienrcric e sesse e asesmessccsmsesees samsmmease 12
GB-GS-3.6.2 EroSion RePaIT.. ..o iore e reecre e scneemes s nerassn e s nssan e 12
GB-GS-3.6.3 Vegetation Removal.........o e e e s 13
GB-GS -3.6.4 Revegetation ... cerrececccce v v serssrrnesrerrsrssners sesrasseneen 13
GB-GS-3.6.5 Level Spreader......c e secrce e e e terenmsemmmnens 13
GB-GS-3.6.6 Fertilization/Soil Amendment.............ccooee e e e 13
GB-GS-3.6.7 Vehithe TracKS .. ..cccciieescrrmcrre e ermes secsmesnssmes somsssn s semmssssasssesamsns 14
GB-GB-3.7 Major Maintenance AciViIon........ceverireraninvicsesniine sersssssessnssmssesresasmsnns 14
GB-GS-3.7.1 Major Sediment/Pollutant Removal ......cccumererirmresrsisssrassevsrases 15
GB-GS-3.7.2  Major Erosion RepaiN....euc e cirrmsrns semesssmssnmresssssasmssssnss sensmsens 16
GB-GS-3.7.3 Structural Repair ........ enrreEsiaTrasiarEEALTETIEEA A aEuSETRSLeETIAREEYaL rERraan 16
GB-GS-3.7.4 GB-G3 Rebuild.......cccr e st s s ans s 16
2

22010



GB-GS-1 BACKGROUND

Grass Buffers and Grass Swales are common types of Stormwater Management
Faciliies utilized within the Front Range of Colorado. Grass Buffers and Grass Swales
promote filtration, infiltration, and settiing to reduce runoff volume.

Grass Buffers are uniformly graded and densely vegetated areas of turf grass. They
are designed to accommodate sheet fliow rather than concentrated or channelized flow.
They are typically located adjacent to impervious areas such as parking lots or along
roads. Grass Buffers are designed to evenly distribute runoff across the width of the
buffer to achieve uniform sheet-flow conditions. A flow spreader may be incorporated
for this purpose. In some cases, grass buffers may have underdrain systems.

Grass Swales are densely vegetated drainage ways with low-pitched side slopes that
collect and convey runoff. Design of their longitudinal slope and cross section forces
the flow to be slow and shallow, thereby facilitating sedimentation while limiting erosion.
Berms or check dams may be instalied perpendicular to the flow to decrease the slope
and slow down the flow. Grass swales are used in open space and landscaped araas
to collect and convey overland flows, and can be used as an altemative to curb and
gutter (when approved by the County Engineer) to collect and convey street flows.
Some grass swales are designed with underdrain systems.

Channels
GB-GS-2 INSPECTING GRASS BUFFERS AND SWALES (GB-GS)

GB-GS-2.1 Access and Easements

inspection and maintenance personnel may utilize the stormwater facility map
located in Appendix G containing the locations of the access points and
maintenance easements of the GB-GSs within this development.

GB-GS-2.2 Stormwater Management Facilities Locations

Inspection and maintenance personnel may utilize the stormwater facility map
located in Appendix G containing the locations of the GB-(58s within this
development.

GB-GS-2.3 Grass Buffer - Grass Swale (GB-GS) Features

GB-GSs are unique stormwater quality facilities, in that they are typically viewed as
landscaping or ground cover, and are often overlooked as water quality treatment
facilities. GB-GSs have a number of features designed to serve a particular
function. It is Important for maintenance personnel to understand the function of
each of these features. Below is a list of the common features of a Grass Swale or
Grass Buffer and the comesponding maintenance inspection items anticipated:
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Table GB-GS-1

Typlcal Inspection & Maintenance Requirements Matrix

Sadimant
Removal

Mowing
Weead
control

Trash &
Debris
Removal

Eroslon

Ramoval/
Replacemeant

Structural
Repair

Swale
Bottom

X

X

X

Side Slopa

Buffer Strip

Inflows

Hix

>

I

XXX =

Underdrain
System*

x>

Grade
ControlfLavel
Spreader

>

Irrigation
Systam

X

*If the design and inspection allows, flushing of the system may be all that is neaded.

GB-GS-2.3.1

Grass Swale Bottom and Side Slopes; Grass Buffer Strips

Grass Swales and Grass Buffers require general maintenance of the turf grass
and repair of any rill or gully development. The bottom and side slopes of grass
swales and the area of grass buffer strips shoukd be maintained with dense
vegetative cover, and should not be eroded or bare. Inspection over the first few
- years will help to determine if any problems are developing.

The typical maintenance items required al the side slopes and bottoms of grass
swales and within grass buffer areas are as follows:

a. Sediment Accumulation — The purpose of the grass swale or buffer is to
slow down flow and allow sedimentation to occur, To prevent a loss in
performance of the swale or buffer, sediment that accumulates must be
removed on a timely basis.

b. Vegetation Sparse — Grass Swales and Buffers rely on a healthy, dense
cover of grass to decrease the flow velocities and promote sedimentation and
infiltration. Grasses that are diseased, dying or otherwise damaged should
be replaced. All bare areas should be reseeded or patched. Causes which
contribute to the damaged grass cover, including lack of adequate inigation,
traces of pedestrian or vehicular traffic, uncontrolled weeds, excessive
sedimentation accumulation, ete., should be identified and remedied.

¢. Erosion Present — Lack of adequate vegetative cover or excessive flow
velocities may result in rill or gully development, and erosion of the swale or
buffer strip. Erosion wilt require maintenance to prevent further damage to

the area and to prevent sediment transport.
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d. Standing Water/Boggy Areas — Grass swales and buffers are generally
intended to drain and be dry in between rain events. If areas of standing
water are present, the swale or buffer may need to be evaluated for proper
grade to ensure drainage or the addition of underdrains. In some cases,
where underdrains are used, the underdrains should be inspected to ensure
that they are not clogged.

GB-GS-2.3.2  Inflow Points

Inflow points are the points of stormwater discharge into the swale or buffer.
Inflow points are typically pipe outfails, other grass swales or buffers, or curb cuts
from upstream impervious areas, such as parking lots. Some form of energy
dissipation Is typically provided immediately downstream of the inflow point into
the grass swale or buffer. Energy dissipation devices may include riprap aprons,
or flow spreader devices.

The typical maintenance items required at inflow points are as follows;

a. Riprap Displaced/Rundown Damaged — Often, because of, the repeated
impactforce of water, the riprap can shift and settle. If any portion of the-
riprap rundlown or apron appears to have setled, if soil is present between
the riprap, or if the riprap has shifted, maintenance may be required to snsure
future erosion is prevented.

b. Erosion Present/Outfall Undercut — In some situafions, an energy dissipater
may have not been provided, or may not have been sized, constructed, or
maintained appropriately and erosion has occumred. Any erosion within the
vicinity of the inflow point will require maintenance to prevent damage to the
structure(s) and sediment transport within the facility.

¢. Sediment Accumulation — Because of the turbulence in the water created
by the energy dissipater, sediment often deposits immediately downstream of
the inflow point. To prevent a Ioss in performance, sediment that
accumulates in this area must be removed on a timely basis.

GB-GS-2.3.3  Underdrai em

Some grass swales and buffers that have a flatter slope or $oils which do not
allow adequate percolation or are in areas with a continuous base flow may have
been installed with an underdrain system. Underdrains typically consist of a
layer of geotextile fabric, gravel storage area and perforated PVC pipe. The
gootextile fabric is utilized to prevent the filter material from entering the
underdrain system, The gravel storage area allows for storage of treated
slormwater runoff prior to the discharge of the runoff through the perforated PVC
pipe.
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The typical maintenance activities required for the ungerdrain system are as
follows:

With proper maintenance of the grassed areas, there should be a minimum
amount of maintenance required on the underdrain system. Generally tha only
maintenance performed on the underdrain system is jet-vac cleaning in the event
it becomes clogged. .

GB-(35-2.3.4 L S r

Grass swales installed in areas with steep longitudinal slopes often necessitate
the use of grade control checks or drop structures. Grade control structures are
typically either concrete walls or rip rap structures that serve to provige a
reinforced drop at specific locations in the channel, reducing the longitudinal
slope betwaen the control structures.

Level Spreaders are installed on the upstream of grass buffers 1o evenly
distribute flows along the design length. Level spreaders may consist of slotted
curbing, modular block porous pavement, tevel walls or other spreader devices.

The typical maintenance activities required for grade control structures and fevel
spreaders are as follows:

a. Erosion present — Grade control structures and level spreaders are
provided to reduce the potential for erosion of the grassed swale or buffer
areas. Erosion within the vicinity of the control structure or level spreader
indicates the structure is not functioning as intended and requires
maintenance to prevent future erosion and damage. Or, review the original
design if erosion becomes chronic.

b. Structural damage — Structurat damage can occur at anytime atong the life
of the facility. Typically, structural damage occurs with the deterioration of
concrete, including cracking, spalling or settling and the erosion and
deterioration of the riprap structures. Level spreaders may settle unevenly
creating low areas, which concentrate the flows. Partial or full replacement
may be required depending on the extent of the damage.

GB-GS-2.3.5  Imigation

- Grass Buffers and Grass Swales depend on healthy, dense turf grass to function,
and therefore require an irgation system, to provide a consistent water supply.
Typically, the condition of the grass cover will provide evidence of the
effectiveness and maintenance needs of the irigation system.

The typical maintenance activities required for inigation systems are as follows:
Irrigation systems will generally require routine periodic maintenance and
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adjustment to ensure proper amounts of water are being applied given the
weather conditions, and that they are providing coverage to all areas of the
grass to eliminate bare spots.

GB-GS-2.3.6 Miscellansous

There are a variely of inspection/maintenance issues that may not be attributed
to a single feature within the GB-GS. This category on the inspection form is for
maintenance items commonly found in the GB-GS, but may not be atfributed to
an individual feature, -

a. Encroachment in Easement Area — The El Paso County requires GB-GS
be kocated in fracts or drainage easements. Property owners may not place
landscaping, trash, fencing, or other items within the easement area that may
adversely affect maintenance or the operation of the facility.

b. Public Hazards — Public hazards include items such as containers of
unknown/suspicious substances, and exposad metalfjagged concrets on
structures. Iif any unkown/susplclous hazard Is found within the facility
area that poses an Immediate threat to public safety, call 911
immediately.

¢. Burrowing Animals/Pests— Prairie dogs and other burrowing rodents may
cause damage to the GB-GS features and negatively affect the vegetation
within the GB-GS.

d. Other — Any miscellaneous inspection/maintenance items not contained on
the form should be entered here.

GB-GS-24 Inspection Forms

GB-GS inspection forms are located in Appendix D. Inspection forms shall be
completad by the person{s) conducting the inspection activities. Each form shall be
reviewed and submitted by the property owner or property manager to the El Paso
County per the requirements of the Inspection and Maintenance Plan. These
inspection forms shall be kept indefinitely and made available to the El Paso County
upon request

GB-GS-3 MAINTAINING GRASS BUFFERS & GRASS SWALES (GB-GS)

GB-GS-3.1 Maintenance Personnel

Maintenance personnel must be experienced to properly maintain GB-GSs.
Inadequately trained parsonnel can cause additional problems resuiting in additional
maintenance costs.
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GB-GS-3.2 Equipment

It is imperative the appropriate equipment and tocls are taken to the field with the
operations crew. The types of equipment/tocls will vary depending on the task at
hand. Below is a basic list of tools, equipment, and material(s) that may be
necessary to perform maintenance on a GB-GS:

1.) Mowing Tractors

2.) Trimmers (extra string)

3.) Shovels

4.) Rakes

5.) All Surface Vehicle (ASVs)
6.) Engineers Level (laser)

7.) Erosion Control Blanket(s)
8.) Mulch

9.) Sod or Seed (See seed mix in the Rufes and Regulations
Regarding Stormwater {Quality) Discharge for Construction
Activities, Std Det, SM, Seeding & Mulching)

10.) llicit Discharge Cleanup Kits

11.) Trash Bags

12.) Jet-Vac Equipment

13.) Stormwater Facility Inspection and Maintenance Plan

Some of the items identified above may not be needed for every maintenance
cperation. However, this equipment should be available to the maintenance
operations crews should the need arise.

GB-GS-3.3 Maintenance Forms

The GB-GS Maintenance Form provides a record of each maintenance operation
performed by maintenance contractors. The GB-GS Maintenance Form shall be
filled out in the field after the completion of the maintenance operation. Each form
shall be reviewed and submitted by the property owner or property manager to the
El Paso County per the requirements of the Inspection and Maintenance Plan. The
GB-GS Maintenance form is located in Appendix E.

GB-GS-3.4 Maintenance Categorles and Activities

A typlcal GB-GS Maintenance Program will consist of three broad categories of
work: Routine, Minor and Major. Within each category of work, a variety of
maintenance activities can be performed on a GB-GS. A maintenance activity can
be spacific to each feature within the GB-GS, or general to the overall facility. This
section of the SOP explains each of the categories and briefly describes the typical
maintenance activities for a GB-GS.
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A variety of maintenance activities are typical of GB-GSs. The maintenance
activities range in magnitude from routine trash pickup to the reconstruction of the
GB-GS or underdrain system. Below is a description of each maintenance activity,
the objectives, and frequency of actions.

GB-GS-3.5 Routine Maintenance Actlvities

The majority of this work consists of scheduled mowing, trash and debris pickups
and landscape care for the GB-GS during the growing season. It also includes
activities such as weed control. These aclivities normally will be performed
numercus times during the year. These items do not require any prior approval by
the El Paso County, however, completed inspaction and maintenance forms shall be
submitted to the El Paso County for each inspection and maintenance activity in
accordance with the Inspecfion and Maintenance plan.

The Routine Maintenance Activities are summarized below, and further described in
the following sections.

Table GB-GS-2
Summary of Routine Maintenance Actlvitles

Maintenance Indication Action Is

Activity Minimum Freguency Necded: Maintanance Actlon

Trash/Debris Twice annual and before | Trash & debris in GB- | Remove and properdy dispose

Removal mowing GS of trash and debiis
Routine — as necessary Excessive grass 2"-4" grass height for turf grass;
Mowing to maintedn 2° = 4° grass | height/aestheatics 4* to & for native grass
height .
Irrigation As neaded to malmain Areas ofinsufident or | Water as needed to malntain
(Not Automatic) healthy grass excess watering healthy grass; {follow watering
regulations)
Wesd Control Minimum twice annually | Noxious weads; Traat wiherbicide or hand pulf:
Unwanted vepetation | consult a local Weed Inspector
As needed, based upon | Standing water/ Perform malintenance to
Mozquito Treatment | inepactions mosquito habitat eliminate standing water*; Treat
w/ EPA approved chemicals
Leval Spraader As neaded, basad upon Evidence of uneven Lock for cause; rapair, fill or
{Grass Buffer only) | inspections flowdocalized erosion | revegetate areas of stosion
As needed, bagsed upon Holas, amall piles of Fvaluate damage; contact
Rodant Damiage Inspections dit, ralsed bunows Parks Dept. or Division of
' : Wildiife for guidance

*See Section GB-(5S-2.3.1d for further discusslon

(3B-(G8-3.5.1 Trash/Debris Removal

Trash and debris must be removed from the GB-GS area to allow for proper
functioning and to improve aesthetics, This activity must be petformed prior to
mowing operations.
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Frequency — Routine — Prior to mowing operations and a minimum of twice
annually.

GB-GS-3.52 Mowing

Routine mowing of the turf grass embankments is necessary to maintain an
appropriate grass height and to improve the overall appearance of the GB-GS.
Turf grass should be mowed to a height of 2 to 4- inches (4 - 6- inches for native
grass) and shall be bagged to prevent potential contamination of the fitter media,
especially if there is an underdrain system.

Frequency — Routine — as neceszsary to maintain grass height.

GB-GS-3.5.3 |migation

Irrigation systems should be maintained In proper working order to pravide an

adequate water supply to support the grass cover. When automatic irrigation

systems are not available, alternate methods for providing a watet supply during
~ times of drought must be provided.

Automatic irrigation systems should be maintained routinely throughout the
growing season to ensure that they are providing the appropriate amounts of
water, and are providing complete coverage of the area. Sprinkder heads should
be adjusted as necessary, and checked for broken or missing parts.

Frequency - Routine as needed throughout the growing season, plus the
following:

SPRING: Start up the system and test for even coverage and correct timer
settings.

SUMMER: Test for even coverage and correct timer settings.

FALL: Drain and winterize the system.

GB-GS-3.54 Wesd Control

Noxious weeds and other unwanted vegetation must be treated as needed
throughout the GB-GS. This activity can be performed either through mechanical
means {mowing/pulling) or with herbicide. Consultation with a local Weed
Inspector is highly recommended prior to the use of herbicide. Herbicides should
be utilized sparingly and as a last resort. All herbicide applications should be in
accordance with the manufacturer's recommendations.

Frequency — Routine — As needed based upon inspections.
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GB-GS-3.5.5 Mosquito Treatment

GB-GS facilities are intended to drain, and should not have areas of standing
water which creates mosquito habitat. Causes of the standing water or boggy
conditions should be investigated and remediated as necessary to eliminate the
standing water. Only EPA approved chemicals should be applied in
accordance with the recommendations of the manufacturer. See Section GB-
GS-2.3.1d.

Frequency — As nesded based upon inspections.
GB-GS-3.5.6 Level Spreader (Grass Buifer only)

Evidence of uneven flow and localized erosion downstream of the level spreader
indicates the flow is not evenly distributed along the length of the spreader.
Areas of erosion should be repaired, filled and revegetated. Causes for the
erosion should be investigated and repaired.

Frequericy — As needed based upon inspections.
GB-GS-3.5.7 Rodent Damage

Small holes, piles of dirt, and raised burrows are evidence of rodent damage.
Damaged areas should be repaired and revegetated. Consultation with an
animal control specialist or the Division of Wildlife may be required for persistent
problems,

Frequerncy — As needed based on inspections,

GB-G5-3.6 Minor Maintenance Activities

This work consists of a variety of Isolated or small-scale maintenance/operaticnal
problems. Most of this work can be completed by a small crew, hand tools, and small
equipment. These kems do not require approval by the El Paso County. Completed
inspection and maintenance forms shall be submitted to the El Paso County for each
inspection and maintenance activity. These minor maintenance activities are to be
usad for the grass swales, grass buffers, channels, and riprap berms onsite as
applicable and deemed necessary by inspection. Maintenance activities for drainage
facitities include mowing, trash/debris removal, outlet works cleaning, & weed control.
For additional detail on these activities, see table GB-GS-2 above.
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Table GB-GS-3

Summary of Minor Maintenance Activities

Maintenance Activity F*:::Ln::n‘:y Indlea':i:: d:z:i““ = | malntenance Action
Sadinmant Removal di of sediment
As needed, | Rills and gullies Repair eroded areas &
Eroslon Repalr based upon | forming on slopes revegetate; address
Inspaction and other areas cause
As neaded, | Trees, willows, Remove vegetation;
Vegetation Removal | based upon | shrubs impeding flow | restore cotrect grade
inspaction and surface
As needed, | Areas without grass Replace grass by
Ravsgsiation based upon sodding or seeding
inspection
Ag needed, | Evidenhce of uneven Repair sections of level
Lwdam‘('?m based upon | flow: erosion; or spreader and address
inspection. | rills/gullies cause
Asneeded, | Grass with pale color; | Consult with turf
Fertlizatlon or Sofl minimize areas with poor grass | spaclalist; Test s0i|
Amendment fertilization | growth not due to
imigation problems
As needad, | Deprassions from Repair and fill
\fnhlu:o:ral cks (i”m’ based upon | vehicle tracks; depressions; sod of
inspection vegetation damage seed damaged areas
GB-GS-3.6.1 Sediment Removal

Sediment removal is necessary to ensure proper function of the grass swale or

buffer. Care should be taken when removing sediment to prevent damage to the
turf grass and surrounding areas. Excessive amounts of sediment are an
indication of upstream erosion or lack of adequate BMPs during construction
activiies. Causes for contributions of excess sediment should be investigated
and addressed.

Frequency — As needed based upon inspections.

GB-GS-3.6.2 Erosion Repair

The repalr of eroded areas is necessary to ensure the proper functioning of the
GB-GS or channsl, to minimize sediment transpert, and to reduce potential
impacts to other features. Erosion can vary in magnitude from minor repairs to
vegetation and embankments, to rills and gullies in the embankments and inflow
points. The repair of eroded areas may require the use of excavators, riprap,
new poured-in-place concrete, and sod. Extreme care should be taken when
utilizing motorized or heavy equipment to ensure damage to the underdrain
system, if present, does not occur. Major erosion in a GS-GB is generally the
result of excessive velocities caused by steep slopes. It may be necessary to
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make design improvements to the swale or buffer when ercsion becomes a
major maintenance item.

Frequency — As necessary, based upon inspections.

GB-GS-3.6.3 Vegetation Removal

Weeds, Shrubs, Willows and other unwanted vegetation that develops in the
grass swale or buffer area may impede the flow and cause standing water or
back flow problems. It is necessary to remove unwanted vegetation as soon as it
appears. Remove the unwanted vegetation, and restore the correct grade.
Revegetate with seed or sod. Supplement irmigation as needed until new
vegetation is sufficiently established.

Frequency — As necessary, based upon inspections.
GB-GS -3.6.4 Revegetation

Bare areas should be repaired as soon as possible. Repair bare areas with
appropriate grass sead or sod. Supplement inigation as nesded until new
vegelation is sufficiently established. Causes of the problem, such as
inadequate water supply or diseased grasses, should be investigated and
resolved.

Frequency — As necessary, based upon inspections.
GB-GS-3.6.5 Level Spreader

Level Spreaders that are no longer level, or have developed damaged areas of
cracking or spalling, allow flows to concentrate in these depressed areas instead
of being distributed over the length of the structure. Also, build up of grasses
along the edge of the spreader may create an uneven flow distribution. Rills,
gullies and other eroslon that develop downstream of level spreaders should be
repaired and reseaded or sodded. Causes of the erosion should be investigated
and addressed.

Frequency — As necessary, based upon inspections.

GB-G5-3.6.6 Fedtilization/Soil Amendment

Grass Buffers and Swales rely on healthy, dense turf in order to function
properly. Grasses that appear to be diseased, dying or unhealhy may require
amendments. Fertllizers should be applied in the minimum amounts
recommended by the manufacturer. Check for insect infestation also.

Frequency — As necassary, based upon inspections,
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GB-GS-3.6.7 Vehicle Tracks

GB-GSs adjacent to roadway sections or drive aisles in parking lots may be
damaged by vehicle tracks. Rutted areas should be filled in and revegetated as
soon as possible. Frequent problems associated with vehicle traffic (such as
‘around comers) may require a barrier or sign to avoid vehicular traffic within the
grassed areas.

Frequency — As necessary, based upon inspections.

GB-GB-3.7 Major Maintenance Activities

This work consists of larger maintenance/operational problems and failures within
the stormwater managemsnt facilities. All of this work requires consultation with the
El Pasoc County Water Staff to ensure the proper maintenance is performed. This
work requires the El Paso County Stormwater and Engineering Staff review the
original design and construction drawings to assess the situation before approval of
the proposed maintenance. This work may also require more specialized
maintenance equipment, design/details, submittal of plans to the El Paso County for
review and approval, surveying, or assistance through private contractors and
consultants. '
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Table GB-GS-4
Summary of Major Maintenance Actlvities

Maintenance Activity Fﬂ:‘:‘ﬂ:‘;‘y Look for: Maintenanca Action
As needed — | Large quentities of | Remcve and dispose
based upon | sediment of sadiment. Repair

Major Sesiment/Rollutant | scheduled vegetation as heeded |
inspections
As needed — | Severe erosion | Repalr erosion —find
based upon | including gullies, /| cause of problem and

Major Ercsion Repalr scheduled excessive soll addresas to avoid
Inspections displacement, areas | future eroslon

of settlement, holas
As needed — | Deterioration and/or | Structural repair to
based upott | damage to structural | restore the structure
scheduled componentz —level | fo its original design
Ins (17 sproader, grade
Structural Repair peck cotrol sinactures,
imigation
componants, and
ponding water.
As needed — | Removal of fitter Contact H Paso
due to media and County Water Staff
GB-GS/IChannel Rebuild | complate undardrain system
fallure of
BMP .

GB-GS-3.7.1 Major Sediment/Pollytant Removal

Major sediment removal consists of removal of large quantities of
pollutants/sediment /landscaping material. Stormwater sediments removed from
GB-GSor channels do not meet the regulatory definition of “hazardous waste”.

However, these sediments can be contaminated with a wide array of organic and
inorganic pollutants and handling must be done with care to insure proper
removal and disposal. Sediments should be transported by motor vehicle only

after they are dewatered. Alf sediments must be taken to a licensed landfill for

proper disposal. Should a spill occur during transportation, prompt and thorough
cleanup and disposal is imperative. Vegetated areas need special care to
ensure design volumes and grades are preserved or may need to be replaced
dus to the removal activities.

Frequency — Non-routine — Repair as needed, based upon inspections.

15
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GB-G3-3.7.2 Major Erpsion Repair

Major erosion repair consists of filling and revegetating areas of severe erosion.
Determining the cause of the erosion as well as correcting the condition that
caused the erosion should also be part of the erosion repair. Care should be
given to ensure design grades and volumes are preserved.

Frequency — Non-routine — Repair as needed, based upon inspections.

GB-GS8-3.7.3 Structural Repair

A GB-GS generally incdludes level spreader and grade control structure that can
deteriorate or be damaged during the service life of the facility. These structures
are constructed of steel and concrete that can degrade or be damaged and may
naed to be repaired or re-constructed from time to time. Major repairs to
structures may require input from a structural engineer and specialized :
contractors. Consultation with the El Paso County Water and Engineering Staff
shall take place prior to all structural repairs.

Frequency — Nen-routine — Repair as needed, based upon inspections.
GB-G5-3.74 GB-GS Rebuild

In very rare cases, a GB-GS or channel may need to be rebuill. Generally, the
need for a complete rebuild is a result of improper construction, improper
maintenance resulting in structural gamage to the underdrain system, if present,
or extensive contamination of the GB-GS. Consultation with the El Pasa County
Water and Engineering Staff shall take placa prior to any rebuild project.

Freguency — Non-routine — As needed based upon inspections.
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APPENDIX D

Inspection Forms
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EXTENDED DETENTION BASIN {EDB}

INSPECTION FORM
. Do
Name: Inspecior;
inlon/Business Addness:;
Weather:
Date of Last Rainfail; Amount; Inches
Proparty Classification: Residentill Mol Famlly Commercial Other,
|(Ciscle One)
Raagon for Inspection: Routine Complaint - Aftar Signiicant Rainfati Evend
J{Circle One)

NBPECTION BCORING - For ach faciily wiapacison tam, et one of ha fkeing acores:
0 = o daliciencles identifiad 2 = Routine makbanance radguined

1 = Monitor (potential for fisture problam) 3 =immediais repalr nacaseary
WA= Not applicable

EEATURES

1) Inflow Poinls - 2.} Forebay
—Ripmp Disglecad — SadimantDelvl s ACcUmIONROR
—_Ereion PresatOutiall Undercut —___Conarete Graciking/Faling
_— Gadiment Acoumuisiion _ Drain Pipeier Clogged (rvok draining)
e S GRE] Dmmage (pipe, snd-sacion, sic.) e Ve Orain Fipe Damage
— Woody GrowivWVeeds Present

3.} Trickie Channel {Lovw-flow} 4.} Bottom Stage (Micro-Pool]

|inepaction Summary / Additional Commants:

— BadirmnantiDebriz Accumulation e SecimartDnbii . Acoumnletion
_ Concrele/Fiprap Damags — Wesady Crowth/ANweds Pradent
___ Woody Growh/AWesds Presnt __ Penix Erosion
—_ Eresion Outiide Charnad e Mosyuitoesikigae Tresiment
__ PeinlesmiiChensical Shesn
5.) Omtiet Wotks 8.} Emeigency Spitway
— Trawi Rochevall Sicrwary Clogoed — Riprap Displzced
— Shucirsl Dumage (oonarele, seed, sugrmde) _— Erasion Prassnt
—Drifica Prabe(s) Missing/Mot Sacune o0y Growthvvesds Presart
- _Manhche Access (cover, sleps, oic.) — Obstruction/Debrie
— Woody GrowhWesds PFresent
7.} Upper Stags {Dry Storage) &) Nizcsliasnaout
— Vagetslion Sparse — Encroachment n Essemnent Anea
— Woundy Growh/Undssirsble Vegesbon e S A n dulism
— Sting WelerBoggy Araxs T
—Gedimant Acoumlation — . BaTieing AnimataPosts
_—Erosion {bwnks and hotiom ) — Other
R,
— MEinterance Accoos
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GRASS BUFFER-GRASS SWALE
INSPECTION FORM

Date:

Inspector;

e of Last Ralnfall:

Amout__  Inches

Property Classification:  Residential
J(Circle Ona)

Mol Famlly Commercial  Cther:

Resson for inspaction: Routine
[{Circle One)

Complaint After Sipnificant Rsinfall Event

ECTION SCORMQ - For sach faclity inspeciion Hem, Insert one of the following soores:

= No deficiencies ideniifad 2 = Routine mainienance requined
= Monlor {potential for future problem) 3 wimmodate repalr necessary
MNIA = Not applicable
EEATURES
1) Gmazs Swale Bothom & Side Blopes 2.} Grass Bulter
_ SadimantDebris Ancumd mion ___ SadimwrdDelxis Accmutsfion
—_Vegetsiion Cover ___Vegelstion Cover
—Erosion Pressnt ___Erosion Presant
— Standing Walet/Boggy Afiis __ Sanding Watw/Roggy Anas
4] inflow Points 4.} Underdmin Systen
—Fip Rap Displaced/Rundown or Pipe Demage —Standing walerflol draining
___Erosion PresentiOutfall Undarom o Evidansa of clopoad aysiem
— Sedmast Acoumulation
$.] Grade Control 8.} Lovel Sprander
—Erosion Present —__Erosion Present
e SnichIr Danvage: —Saucursl Daraage
— UniwonlAUrapven Dinkibulion of flow
7.) Irigntion 0.) Miscallarmous
___ Ganarsl Gragx Condilion - Enooachmant in Exmmant Arsw

19
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APPENDIX E

Maintenance Forms
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EXTENDED DETENTION BASIN {EDB)
MAINTENANCE FORM

Complation Dede:;
- Contact Name:

Rowtine  Reslomtion

MAINTENANCE ACTIVITIES PERFORMED
ROUTINE WORK

 MOWING
TRASHIDEBRIS REMOVAL

OUTLET WORKS CLEANING (TRASH RACKANELL SCREEN)
WEED CONTROL (HEREICIDE APPLICATION)

MOSQUITO TREATMENT

—___ ALGAE TREATMENT
RESTORATION WORK REHABILITATION WORK
____ SEDIMENT REMOVAL —___ SEDIMENT REMOVAL (DREDGING)
—_ FOREBAY ___ BOTTOMSTAGE
___ TRICKLE CHANNEL ___ UPPER STAGE
—__INFLOW
____ EROSION REPAIR ___ EROSION REPAIR
___ INFLOW POINT ___ OUTLET WORKS
__ TRICKLE CHANNEL —_ UPPER STAGE
... VEGETATION REMOVAL/TREE THNNING — BOTTCMETAGE
—_ INFLOVW(S) _ SPILLWAY
—_ TRICKLE CHANNEL ___ STRUCTURAL REPAIR
__ UPPER STAGE — INFLOW
__ BOTTOM STAGE . OUTLET WORKS
___ REVEGETATION . FOREBAY
—__ JETVAG/CLEARING DRAINS —_ TRICKLE CHANNEL
___ FOREBAY
__ OUTLET WORKS OTHER
_ INFLOWS

ESTIMATED TOTAL MANHOURS:

EQKAPMENTMATERIAL USED:

COMMENTS/ADDITIONAL INFO:

'This Maintenance Fomm shall be and made svaiable o the of Aurora U
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GRASS BUFFERS AND GRASS SWALES
(GB-GS)
MAINTENANCE FORM

Complation Datla;

Comact Name:

Rowie = Reslomiion @™ = = Rehabliitation

MAINTENANCE ACTIVITIEE PERFORMED

ROUTINE WORK
MOWING

—___ OUTLET WORKS CLEANING (TRASH RACKWELL BCREEN)
—__ WEED CONTROL (HERBICIDE APPLICATION)

BRESTORATION WORK BEHABILITATION WORK
___ SEDMENT REMOVAL . BEDIMENT REMOVAL (DREDGING)
____ INFLOW POINT ... BWALE BOTTOM
___ SWALE BOTTOM ___ INFLOWPOINT
___ SIDESLOPE ___ ERCSION REPAIR
___ BUFFERSTRIP ___ INFLOWPOINT
____ EROSION REPAR ___ SWALE BOTTOM
____INFLOW POINT ___ SIDESLOPE
___ SWALE BOTTOM ___ BUFFERSTRIP
___ SIDESLOPE —__ STRUCTURAL REPAIR
___ BUFFERSTRIP __ INFLOW
—___ GRADE CONTROLLEVEL SPREADER —___ UNDERDRAIN
___ REVEGETATION ... LEVEL SPREADER
____ SWALE BOTTOM
___ SIDESLOPE OTHER
___ BUFFERSTRIP
ESTIMATED TOTAL MANHOURS:
EGUNPMENTMATERIAL USED:
COMMENTS/ADDITIONAL INFO:

This Maintenance Fom be | and made available to the of Ay
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APPENDIX F

Inspection and Maintenance Site Plan(s)
Check Lists

Facllities Map Checklist
EDB Checklist
GB-GS Checklist
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INSPECTION AND MAINTENANCE SITE PLANS
STORMWATER FACILITIES MAP
CHECKLIST FOR REQUIRED ITEMS

Stormwater facilities map shall include:

L Labels for all streets (includes line work for edge of street and street
name)

Line work for right-of-way lines, lot lines, and tracts
Line work and labels for all major drainage ways
Label roadways, developments, et¢ adjacent to project site

Labels for all BEMPs being constructed onh project site including a
summary table when multiple BMPs are present

Legend for identifying features/line types on drawing (optional)

O OO0Of™

8200



INSPECTION AND MAINTENANCE SITE PLANS
EXTENDED DETENTION BASIN (EDB)
CHECKLIST FOR REQUIRED {TEMS

PLAN AND PROFILE SHEET
Plan view shall include:

O

OO0 0Od

Location and labels for all major features of EDB {inflow structure(s),
forebay, micro-pool, trickle channel, access road, outlet work(s),
spillway, maintenance access ramps, embankment, etc.)

Contours

Other utilities in vicinity of EDB

Cross-reference to EDB Operation and Maintenance Details sheet
Line work for right-of-way lines, lot lines, easements, and tracts
Hatch indicating permanent water elevation in micro-pool.

Proflle view shall Include:

N

0 Y O O A

Location and labels for all major features of EDB (inflow structure(s),
forebay, micro-pool, trickla channel, access road, outlet work(s),
spillway, maintenance access ramps, embankment, etc.)

Invert elevations at major features of EDB {inflow structure(s),
forebay, micro-pool, outlet work{s))}

Permanent pool elevation of micro-poi

Water quality water surface elevation

Water surface elevation of all applicable storm events
Label for upper and bottom stages for EDB

DETAL SHEET
Detail sheet shall include:

L]

L]
O
O
O

Volume provided by the EDB forebay and micro-pool, including the
WacCv

WQCYV drain time
Seed mix

Total mow area including approximate mow boundaries on each side
of EDB

Duplicate the following tables from the “Standard Operation
Procedure for Extended Detention Basin Inspection and
Maintenance” document:
¢ Inspection and Maintenance Requirements at Specific EDB
Features

25
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o Summary of Routine Maintenance Activities for an EDB
o Summary of Minor Maintenance Activities for an EDB
o Summary of Major Maintenance Activities for an EDB

Water quality outlet works detail

‘Water quality plate detail

Maintenance access road detail
Trickle channel typical section

Forebay edge detail (or cross section) which includes maximum
allowed sediment depth in forebay

Forebay release structure detail
Spillway detall(s), induding cutoff wall

9.2010



INSPECTION AND MAINTENANCE SITE PLANS
GRASS SWALES/GRASS BUFFERS (GS/GB)
CHECKLIST FOR REQUIRED ITEMS

PLAN SHEET

Plan view shall inciude:

Location of grass swale(s) and/or buffer(s)

Contours |

Line work for right-of-way lines, lot lines, easements, and tracts
Labels for streets adjacent to grass swale{s)/buffer(s)

Line work for all storm sewer structures

Cross-reference to Grass Swale/Buffer Operation and Maintenance
Details sheet ’

N T O R

DETAL SHEET
Detail sheest shall include:

[l Duplicate the following tables from the *Standard Operation
Procedure for Grass Swales/Grass Buffers Inspection and
Maintenance” document:

o Typical Inspection and Maintenance Requirements Matrix
o Summary of Routine Maintenance Activities

o Summary of Minor Maintenance Activities

o Summary of Major Maintenance Actlvities

O Typical grass swale and/or buffer section including typical horizontal
and vertical dimensions, side slopes, subgrade material, and
undgerdrain (if applicable}.

[1 Underdrain details {if applicable) including trench dimensions,
perforated PVC dimensions, and trench fill material.

27 .
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EXHIBITD
Open Drainage Channel Inspections, Operations and Maintenance (O&M)

Routine maintenance of the open drainage channel system consists of litter and debris
pickup, vegetation management, erosion control, and sediment removal when necessary.
Removal of excessive shrubs and trees is required to ensure that the channel will flow in
conformance with the original design. Mowing and vegetation management shall be
performed with care to ensure that soils remain stable and not to cause erosion. Noxious
weed management shall be performed as necessary and as required under project
approval conditions. All dead trees and trees growing in the flowline of a structure such as
a bridge or culvert shall be removed.

Removal of sediment shall be performed with the use of equipment such as a skid steer,
backhoe, and front-end loader. The removed materials shall be haulad to an acceptable
iandfill site unless otherwise legally pemmitted to be ulilized elsewhere. Materials are not
to be stored onsite. Equipment shall utilize the designated access roads and shall not be
used in & manner to cause damage to adjacent vegetated and stable areas to the extent
possible. If drainage channels contain wetlands many activities, including maintenance,
may be subject io regulation and permitting.

Erosion control and restoration work such as side slope reconstruction, revegetation,
riprap installation, and other stabilization methods will require the use of heavy
equipment.

Maintaining altered watercourses is a minimum reguirement of the National Flood Insurance Program

{NFIP). In fact, faiture to maintain such watercourses may result In a ravision to the community’s Flood

Insurance Rate Map (FIRM). If a stream |s attered after the community’s FIRM is published, the NFIP

requires the community to ensure that the channel’s camying capacity Is not adversely altered. This is

required in 44 CFR 80.3(b}{7) of the Federal Emergency Management Agency's {(FEMA's) NFIP
ulations.
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Table 1 — General Channel Malntenance Guidelines

Activity

Maintenance Action

Fragquency of Action

Moawing, vegetation
management, and

Oecasional mowing to limit unwanted
vegetation. Maintain irvigated turf grass as 2

Routing — depending on aesthetic
requirements.

as initially intended. Check for erosion,
slumping, excessive sedimentation,
overgrowth, embankment and inflow
intagrity, and damage to any structural
elements. Report any illicit discharge
immediately.

lawn care to 4 inches tall and non-irrigated native
grasses at 4 to 6 inches tall.

Debris and litter Remove debris and litter from the entire Routing ~ including annual, pre-

removal channel to improve flow characteristics and | stoerm season (Agril and May) and
aesthetics. Dispose of as appropriate. following significant rainfalf events.

Erosion and Repair and revegetate aroded areas in the Non-routing —as necessary based

sediment control channel. on inspection.

Structural Repair inflow structures, low flow channel Non-routine — repair as neaded
linings, and energy dissipation structures as | based on regular inspections.
neadad,

Inspections inspect chanrel to ensure continued function | Foutine = annual inspection of

hydraulic and structural fagilities.
Also check for obvious problems
during routine maintenance visits.

Nuisance control

Address odor, insects, and othar issues
associated with stagnant or standing water.

Non-routine —as necessary per
inspection or complaint.

Sedimant removal

Remove accumuiated sediment from the
channel bottorn .

Non-routine —as necessary per
inspeaction.

Routine Maintenance Activities

The majority of this work consists of scheduled mowing, litter and debris pickups for the
drainage channel during the growing season. It also includes activities such as weed
control. These activities normally will be performed numerous times during the year.
These itemns typically do not require any prior correspondence with EPC, however,
completed inspection and maintenance forms shall be retained and submitted to EPC for
each inspection and maintenance upon request. The Routine Maintenance Activities are
summarized below, and further described in the following sections.

Table 2 — Summary of Routine Malntenance Activities

Activity Maintenance Actlon Look for: Minimum Frequency

Maowing 2°-4" irrigated grass height; 4-8" | Excessive grass Routine — twice annually
natural grass height height/aesthetics

Litter / Pebris Remove and dispose of litter and| Litter / debris in Routine — twice annually

Removal debris drainage channel

Woody growth Treat w/herbicide or hand pull Moxious weeds, Routine — mirimum fwice

control f waed undesirable vegetation| annually

removal
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Properly dispose of litter and debris materiais at an approved landfill or recycling facility. It
should be noted that major debris removal may require other regulatory permits prior to
completing the work.

Noxious weeds and other unwanted vegetation must be treated as needed throughout the
drainage channel. This activity can be performed either through mechanical means
(mowing/pulling) or with herbicide. Consultation with the County Environmental Division is
recommended prior to the use of herbicide. Herbicides should be utilized sparingly and as
a last resort. All herbicide applications should be in accordance with the manufacturer's
recommendations.

ino in 1] ivities

This work consists of a variety of isolated or small-scale maintenance/operational
problems. Most of this work can be completed by a small crew, hand tools, and small
equipment. These itams may require prior approval from EPC depending on the scope of
work. Completed inspection and maintenance forms shall be retained for each inspection
and maintenance period. In the event that the drainage channel needs to be dewatered,
care should be given to ensure sediment, filter material and other pollutants are not
discharged. The appropriate permits shall be obtained prior to any dewatering activity.

Table 3 — Summary of Minor Maintenance Activities

Activity Maintenance Action Look for: Minimum Frequency

Sedimant/Pollutant | Remova and dispose of Minor sediment and Non-routine — as neaded

Removal accumulated sediment from the | pollution build-up in based on inspaction.
channel boltomn. channel battom;

potential decrease in
channel flow rate

Ercsion Repair Repair eroded areas and Rills/gullies on sides of | Non-routine — ag
revagetate; addrass cause. channel naeded, based on
inspaction.
Major Maintenance Activities

This work consists of larger maintenance/operational problems and failures within the
stormwater drainage facilities. This work will likely require approval from EPC Engineering
to ensure the proper maintenance is performed. This work requires that Engineering Staff
review the original design and construction drawings to assess the situation and
necessary maintenance activities. This work may also require more specialized
maintenance equipment, design plans/details, surveying, and assistance through private
contractors and consultants. in the event that the drainage channel needs to be
dewatered, care should be given to ensure sediment, filter material and other pollutants
are not discharged. The appropriate permits shall ba obtained prior to any dewatering
activity.
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Table 4 — Summary of Major Maintenance Activities

Actlvity Maintenance Action Look for: Minimum Freguency
Major Sediment / Ramove and dispose of Large quantities of sediment | Non-routine —as
Pollutant Removal | sediment. Repair in the channel and reduced | necassary based on
vegelation as necessary | conveyance rate/capacity inspection.
Maijor Erosion Repair] Repair erosion — find Severe erosion including Non-routine —-as
cause of problem and gullies, excessive soil necessary based on
address to avoid future displacement, unusual areas | inspection.
Srosion of sattlernent, holes
Structural Repair Structural repair to restore | Daterioration andfor damage | Non-routine —-as
portions of the channalto | to structural components — | necessary based on
its original design broken concrete, damaged | inspection.
pipa, drop/check structuras
or dissipators
Drainage Channel | Contact EPC Engineering | Overall channel failure Non-routing —as nesded
Rebuild due to complete failure
of drainage channel
Inspection

Periodic inspections of drainage channels and associated stormwater control measures in
developed areas are needed in every community to prevent the accumulation of debris
deposited by storms, dumping, or natural processes. Inspections must be conducted at
least once each year and after each storm that could adversely impact the drainage
system. Inspections are also needed in response to citizen complaints.

Conduct annual visual inspections during the dry season to determine if there are
problem inlets where sedimenttrash or other pollutants accumuiate. Inspection and
maintenance records should be used to determine preblem areas that may need to be
checked more often. Appropriate action must be taken after an inspection identifies the
need for maintenance or cleaning.

The attached form includes the typical information necessary for and during an
ingpection. Similar forms or electronic record keeping may be ulilized if all relevant
information is recorded. The entity responsible for channel maintenance is required to
submit the periodic inspection reports upon request by County Staff. Inspections involving
decisions about structural issues shall be signed by a licensed professional engineer.

inspections of inflow structures including detention spillways and water quality outlet
pipes discharging to the channel shall be coordinated with channel inspections.

lllicit discharges such as dumping of home goods or garbage, appliances, yard wastes,
paint spills, abandoned oil containers and other pollutants shall be immediately reported
to EPC Staff and other agencies as appropriate. Reference El Paso County Ordinance
No. 07-01, as amended. EPC recommends that the responsible entity encourage public
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reporting of improper waste disposal by posting “No Dumping” signs, neighborhood
notices, andfor social media when available, with contact information to report violations.

Wetlands

If drainage channeis contain wetlands many activities, including maintenance, may be
subject to regulation and permitting. The responsible maintenance entity shall maintain
wetlands vegetation as appropriate and in consultation with the proper authorities
including the U.S. Ammy Corps of Engineers when applicable. The responsible
maintenance entity shall ensure proper training / licensing of contractors and staff to
minimize the potential for damages to the wetlands.

All applicable safety and environmental considerations with regards to the application of
any pesticides or herbicides shall be verified. It is also strongly encouraged that the
responsible entity employ or consult a wetlands specialist or certified arborist with the
ability to identify invasive/exotic species. Due to the sensitive nature of using chemicals
near water bodies, a written Quality Assurance/Quality Control (QA/QC) plan shall be
implemented.

Employees shall be trained in accordance with any iocal, state, and federal regulations
and laws prior to any application of chemicals. A copy of the QA/QC plan must be
submitted to the County Environmental Division prior to any chemical applications. In
addition to the QA/QC plan, copies of the Safety Data Sheets (SDS) for all the chemicals
being used shall be provided upon request. '

The Clean Water Act {CWA) establishes the basic structure for regulating discharges of pollutants into
the waters of the United States and regulating quality standards for surface waters. The basis of the
CWA was enacted in 1948 and was called the Federal Water Pollution Controt Act, but the Act was
significantly reorganized and expanded in 1972. "Clean Water Act" became the Act's common name with
amendments in 1972,

Section 404 - establishes a program to regulate the discharge of dredged and fill matarial into waters of
the United States, including wetlands. CWA Section 404(b)}{1) Guidelines — U.S. Environmental
Protection Agency (EPA) (Althouph they are called "guidelines,” these criteria are established in
regulations {40 CFR Part 230) and are legally binding.)

Hps:/fwww epa.gov/cwa-404/clean-water-laws-regulations-and-exe

Private Detenticn Basin f Stormwater Quality BMP Maintenance Agreement — Page 17 of 18



Open Drainage Channel Inspection Report Form

Date: Inspector:

Type of inspection: Post-Storm Cotniplaint Routing

Location: (ldentify siream or basin name, downstream and upstream streets or reference points, and
location of problem. Provide sketch as needed.)

Type of problem: Liter __ Minor___ Obstruction ___ Structural ____ Iicit Discharge™ ___

Recommended maintenance;

{3 equipment needed? if 8o, list equipment needed:

Date: Offsite Right of entry needed?
Work order description:

State parmit(s) nesded? ‘Work order number:

Date: Crew chief:

Maintenance performed:

Inspected by:

Use other side for additional recommendations for this site.
*Report lliclt discharges to the County and appropriate agencies.
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